Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



OS 9/-L 



CALIFORNIA 

Ifili ^^ikiM iMt'JLfe 



BEFEBEirCS I.IBIIAI!7 








Onlmnfrom 
California Depl. of Natural Rrjotint 

DIVISION OF MI NES 
' \ 



Xs^a'jt 2 « 



- .-.' 






THE 



FOSSIL FLORA 



OF 



GREAT BRITAIN; 



OR, 



FIGURES AND DESCRIPTIONS 

OF THE 

VEGETABLE REMAINS FOUND IN A FOSSIL STATE 

IN THIS COUKTBT. 



BT 

JOHN LINDLEY, Ph.D. F.E.S. Ac. 

PBOFB680B OF BOTANT III UNIVEBSITY COLLEGE, LONDON; 

AND 

WILLIAM HXrrrON, F.G.S. &c. 



« Avant de donner un libre conn ik notre imaginatioD, il est essentiel de 
ranembler on plna grand nombre de fiuta incontestables, dont lea conae- 
qnencea pnlasent se d6daire d*elle8-mSme6.''»£[tom&ersr. 



VOLUME ni. 
LONDON: 



JAMBS EIDGWAT AND SONS, PICCADILLY. 



XDCCCXZXTII. 






K 



^ 



k 



THE 



FOSSIL FLORA. 



NOTE 

UPON THE VALUE OP NUMERICAL PBOPOBTIONS JN 
THE ANCIENT FLOBA OF THE WOBLD, WITH BE- 
FEBENCE TO A DETERMINATION OF CLIMATE. 

BY PK0FE8SOR LINDLEY. 



''Si nous comparons cette flore aDcienne avec lea flores des 
diyerses regions da globe, sons le point de Tue de la proportion 
numeriqae des esp^ces des diflKrentes classes, nous n'en trou- 
verons aucune qui lui soit compUtement analogue ; mais nous 
verrons que plus ces flores appartiennent k des espaces de terre 
plus circonscrits au milieu d'etendues d'eau plus vastes, c'est 
k dire & des lies plus petites et plus eloign^es dee continens, et 
plus elles se rapprochent par la proportion des diverses &miiles 
de ce que nous connaissons dans les terrains houillers. Suiyant 
Tobservation faite en premier, je crois, par M. B. Brown, et qui 
a ^te d£velopp^ depuis par M. d'ITr?ille, les Foug^rea et lea 
Lycopodes paroissent soumises k deux influences difi<brentes, qui 
determinent lea nombres dee espaces de ces families par rapport 
au nombre total des y^g^tauz phanerogames : la temperature 
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est une de ces cauBes ; T influence de Pair homide et de la 
temperature imiforme da la mer, paralt ^tre Tautre. II en 
r^sulte que dans lea locaUtes £galement fayoriaies sous le rap- 
port de cea demierea circonatancea, cea plantea aont plua 
frequentea dana la zone ^uatoriale que dana lea zonea plua 
firoidea ; maia que aoua la mSme zone ellea aont beaucoup plua 
abondantea dana lea Ilea que aurlea continena. Noua pourriona 
citer de nombreux ezemplea h, I'appui de cette propoaition, 
maia ce n'en eat paa ici le lieu ; noua dirona aeulement que dana 
lea partiea lea plua favorablea au d£veloppement de cea plantea 
aur le continent de I'Europe tempirfe, leur rapport aux 
phan^rogamea eat comme 1:40, tandia que dana lea m^mea cir- 
conatancea, dana lea regiona continentalea, entre lea tropiquea, 
H. "R. Brown admet que ce rapport eat comme 1:20, et dana lea 
caa moina &vorablea comme 1:26. 

" Soua la m^me latitude cette j)roportion devient bien plus 
grande dana lea Ilea : ainai, dana lea Antillea le rapport dea 
Foug^rea aux plantea Phan£rogamea paralt 6tre k peo pr^ 
comme 1:10, au lieu de 1:20, qui est celui dea partiea lea plua 
favoria^ea du continent Am^ricain ; dana lea ties de la mer du 
Sud, ce rapport, au lieu d'etre 1:26, comme dana le continent 
de rinde et de la Nouvelle Hollande tropicale, devient 1:4, ou 
1:8 ; h Sainte-H^l^ne et k Triatan d'Acugna la proportion de 
cea T^g^taux eat comme 2:3 ; enfin, k Tile de rAacenaion,enne 
conaiderant que lea plantea ividemment indig^nea, il paralt y 
ayoir egalit^ entre lea plantea Fbanirogamea et lea Cryptogamea 
vaaculaires. 

" On conceit done que, ai dea Ilea analoguea kcellea que noua 
yenona de citer, exiataient aeulea aur la aurfiuse de notre globe 
au milieu d'une yaate mer^ oh ellea ne formeraient que dea 
aortea de pointa £para, la proportion de Eoug^rea aerait pro- 
bablement encore plua grande, et, au lieu de I'egalit^ dea deux 
granda groupea de y^getaux que noua comparons, noua pour- 
riona yoir lea Cr jptogamea yaaculairea Temporter de beaucoup 
aur lea Phan^rogamea ; c'eat ce qui a lieu dana le terrain hou- 
iller, et cea consid^rationa de g^ographie botanique doiyent deja 



nous porter a peiiser quo Ics vegetaus qui ont donne naissauce 
k COS dep6tSy croissaient sur dcs arcliipels d'iles pcu ^tendues. 
La disposition des terrains houiilers par lignes interrompues, 
qu'on a appel^a des bassins et compares k des successions de 
lacs ou h des valines, est au moins aussi analogue a la disposition 
le plus frequente des ties qui, representant les ^r^tes de cbaincs 
de montagnes sous-marines, sont gen^ralement placees en series; 
enfin le morcellement du terrain houiller, et au contraire la 
vaste ^tendue et la continuite des terrains de calcaire de 
transition, qu'on peut considerer comme les d£p6t8 formes dans 
la mer qui environnajt ces ties, nous semblent confirmer cette 
hypotbdse." Adolphe Bratiffniart, Prodr,p, 181. 

Such were the opinions entertained by Monsieur 
Adolphe Brongniart in the year 1828, and such 
are probably the opinions of many Geologists at 
the present day ; for there certainly has as yet 
been nothing done or discovered to call their 
soundness in question. 

It however always appeared to me very doubtful 
whether such data as we possessed concerning the 
Flora of the Coal Measures could be considered of 
a nature sufficiently precise to justify Geologists in 
entering into such calculations, in which, for them 
to be of any value whatever, a full knowledge of 
all facts is obviously indispensable. It was, more- 
over, perfectly clear that the numerical proportion 
borne by Ferns to other plants was rapidly dimi- 
nishing as the examination of the vegetable remains 
of the Goal Measures became more carefully con- 
ducted. The very remarkable fact that Ferns are 
scarcely ever met with in fructification in a fossil 
state was also a circumstance upon which no light 
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was thrown by the theory of a high temperature, 
and damp insular atmosphere. 

Taking all these into consideration, along with 
the constant state of disintegration of vegetable re- 
mains — a disintegration unquestionably not the 
result of drifting — I was led to suspect that possibly 
the total absence of certain kinds of plants, the as 
constant presence of others, and several other points 
of a like nature, might be accounted for by a diffe- 
rence in the capability of one plant beyond another 
of resisting the action of water. 

Accordingly^ on the 21st of March, 1833, I 
filled a large iron tank with water, and immersed 
in it 177 specimens of various plants, belonging to 
all the more remarkable natural orders, taking 
care in particular to include representatives of all 
those which are either constantly present in the 
Coal Measures, or as universally absent. The 
vessel was placed in the open air, left uncovered, 
and left untouched, with the exception of filling up 
the water as it evaporated, till the 22nd of April, 
1835^ that is, for rather more than two years. At 
the end of that time what remained was examined 
with the results stated in the following list ; in 
which it is to be observed that where no observation 
is added to the name of a plant, no trace whatever 
of that species could be found. 



ACOTYLEDONES. 



JFangL 

1 Boletus subcrosa. 

2 versicolor. 

3 '■ sp» 

Idchenes. 

4 Peltidea canina. 

5 Parmolia saxatilis. 

6 Thelotrema pertasum. 

Sepatica. 

7 Marcliantia poljmorplia. 

Musci. 

8 HyiAxim stnatnm. 

9 



senceum. 



10 Dicranum purpureum. 
IX ■ scoparium. 

12 Bryum undulatuin. 

13 Folytricliiiin commune. 

14 Aspidium Filix-ma«. 



15 



aculeatum. 



16 Pteris aquilina, (dead leaves.) 

17 Scolopendrium vulgaire. 

18 Polypodium vulgare. i 

19 -._cambrLCum,(deadleave8.) ) 

Lyoapodiaeea. 

20 Lycopodium Phlegmaria, (dried.) 

Squisetacea. 

21 quiseium hiemale. 



Betult. 

A black shapeless mass. 

Ditto. 

Ditto. 



In good condition, but the fruc- 
tification rotted off. 

Ditto ditto. 

Much broken and decayed, 
scarcely to be recognized. 

Good condition,no fructification. 

Becognizable but decayed. 



Good condition. 
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varicgatum. 



DIC0TYLED0NE8. 



C^cadea, 
1 Zamia liorrida. 



clcgans. 



Conifera. 

3 Thuja oncntalis. 

4 ■ OGcidentalis. 



6 JonipeniB virginiana. 
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Sabina. 



7 Pinus Pinea. 

8 — — » halepensis. 

9 Abies balaamea. 

10 — — canadensis. 

11 mbra. 



12 
13 



Webbiana. 
Cednis. 



14 Conninghamia lanccolata. 

15 Araucaria imbricata. 

16 — — — excolsa. 

17 Cunningbami. 

18 Taxus baccata. 

Amentacece. 

19 Fagus sylratica, (dry leaves.) 

20 Carpinus Betulus, (ditto.) 

21 Plantanus orientalis, (ditto.) 
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PinniB quite perfect ; but they 
had separated from their pe- 
tiole, leaving a double range 
of oblique narrow holes in its 
front. 

Quite perfect, except near the 
base where the pinnae had 
dropped off, leaving holes as 
in the last instance. 



Decayed, but reeogni£able. 

Ditto, ditto. 

Many leaves fallen off; much 

decayed. 
G^ood condition. 
Leaves in good condition ; but 

mostly fallen off. 
Ditto, ditto. 
Ditto, ditto. 
Ditto, ditto. 
Very perfect; leaves still adher- 

ing. 

All the leaves fallen off; bad 

condition. 
Nearly perfect. 
Quite perfect. 
Branch only left, leaves lost ; 

not distinguishable. 
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22 Quercos Bex. 

23 ' suber. 

24 ■" anstriaca. 

25 ——pedunculata, (dry leaves.) 
26 Cerris, (ditto.) 

Miscellaneous ApetaltB, 

27 Bozus communis. 

28 balearica. 

29 Croton yariegatnm. 

30 Myrica cerifera. 

31 Samez Patientia. 

32 Coccoloba uvifera. 

33 Laums footens. 

34 — — - campbora. 

35 Casuarina eqnisetifolia. 

36 Drjandra speciosa. 

37 Ficus Brassii. 
3g — ^elostica. 

PolypetaliB. 

1 Magnolia grandiflora. 

2 Berberis glumacca. 

3 - mpens. 

4 Aquifolium. 

5 fascicularis. 

6 Hypericum calycinum. 

7 Pbotinia sermlata. 

8 Eucalyptus pulrerulenta. 

9 Myrtus communis. 

10 Mimosa scandens. 

11 Eugenia macrocarpa. 

12 Scbinus Litri. 

13 Ligusticum Leristicum. 

14 Grastonia palmata. 

15 Sanguisorba officinalis. 

16 Fragaria virginiana. 

17 Eriobotrya japonica. 

18 Prunus Lauro-cerasus. 



BesuU, 
Good condition. 



Becognizablc. 



€rOod condition. 

Tolerably perfect. 

Perfect. 

Seduced to a skeleton. 
Nearly perfect. 
Tolerably perfect. 

Nearly perfect. 
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19 Pmnns lusitanica. 

20 Acacia verticiUata. 

21 Baafainia racemosa. 

22 Spartium jtuiceam. 

23 Ceratonia Siliqoa. 

24 Spartiizm sooparinxn. 
26 moltiflomm. 

26 Brassica caulorapa. 

27 CercBs speciosna. 

28 — — brasiliensis. 

29 Sazifiraga crassifolia. 

30 Tellima grandiflora. 

31 Ozalia acetosella. 

32 Ariatotelia Maqoi. 

33 DodoiUM triquetra. 

34 Echeyeiia gibbiflora. 
36 Cotyledon sp. 

36 Francoa appendiculata. 

37 Bibes pnnctatuin. 

38 Fassifiora racemosa. 

39 HibiscuB liliiflorus. 

40 Beeresia sinensis. 

41 FteroBpennum acerifolinm. 

42 Astrapna Wallichii. 

43 Banisteria chrysophylla. 

44 Helleborus odoms. 
46 Hedera Helix. 

JSfonopeialst, 

1 Bex Aquifoliom. 

2 — — balearica. 

3 Pbilljrea obliqua. 

4 ■ latifolia. 

5 ■ angustifolia. 

6 Jasminom rerolutum. 

7 Olea enropsBa. 

8 Bhododendron ponticum. 

9 - azalcoidcs* 
10 JBjdmia latifoUa. 



Bemlt. 



In tolerable condition. 

A perfect skeleton remaining. 



Leaf reduced to a skeleton. 
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Good condition. 



Result, 

11 Arbutus Unedo. Mucli decayed. 

12 Andromeda calyculata. 

13 — — speciosa. 

14 pulvemlcnta. 

15 Gkioltheria ShaUon. 

16 liedum latifolium. 

17 Caprifolinm implezum. 

18 Vibumnm sinense. 
19 linns. 

20 Aacnba japonica, 

21 Bignonis capreolata. 

22 Acanthus mollis. 

23 Bignonia adenophylla. 

24 G^sneria bulbosa. 

25 Grlozinia speciosa. 

26 Theophrasta Jussia)i. 

27 Corynocarpus laBvigatus. 

28 Fagraea obovata. 
20 Brezia spinosa. 

30 Clerodendron hastatum, 

31 Antirrhinum majus. 

32 Bosmarinus officinalis. 

33 Salvia officinalis. 

34 Fhlomis fermginea. 

35 Aster argophyllus. 

36 Sonchus arboreus. 

37 Brachyglottis repanda. 

38 Mikania Guaca. 

39 Tussilago fragrans. 

40 Cyclamen europsenm. 

41 Primula sinensis.- 

MONOCOTYLEDONES. 

FalnuB» 

1 Phosnix dactylifera. 

Miscellaneous, 

2 Yucca angustifolia. 

3 gloriosa. 

4 — — filamcntosa. 



Good condition. 
Good condition. 

Tolerably perfect. 



} 



Good preservation. 



Traces only loft in the form of a 
thin striated blade. 
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6 EasoTiB aculeatas. 

6 — — — hjpogloBSum. 

7 — racemoBos. 

8 Phormitim tenaz. 

9 Peliosanthes Teta. 

10 DichorisandraihyTsiflora. 

11 Tradescantia discolor. 

12 Dracnna tenmnalis. 

13 Pancratiiim amsniim. 

14 Doryanthes ezcelia. 

15 Tillandsia farinoBa. 

16 — ^— sp. 

17 — — sp. 

18 Ananassa saliva. 

19 Iris Fseud-aoorus. 

20 Benealmia nutans. 

21 Maranta zebrina. 

22 ■ — ramosissima. 

23 Bletia Tankemllie. 

24 Canna indica. 

26 Caladiom esculentum. 

26 Arum Dracunculus. 

27 Bambosa. 

28 Foa aquatica. 

29 Carez (Ederi. 

30 ■ ■ pendula. 

31 Juncus eonglomeratuB. 



] 



Besult. 
Good conditioB. 

Thin film only left. 



Traces with the marginal spines 
perfect ; otherwise they could 
not hare been recognised. 

Good condition. 



Good condition. 



Besides these, small branches of Elder t Oak, Horseche^nut, 
Plane, Sycamore, Poplar, Ash, and Laburnum, were placed in 
the water ; when ezamined they had all lost their bark, and could 
no longer be distinguished by any eztemal character. 
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General BesuU of the preceding Eacperiment. 



'^', 



ACOTTLEDONES. 






Fungi 




3 


Lichenes . 




3 


Hepatice . 




1 


Musci 




6 


FiUces . 




6 


LycopodiaceiB . 




1 


Equisetace® 




2 




Total. 


22 



DiCOTTLBDONBS AfBTAL^. 

Cycadeie . . . . 

Conifers . . ^ . 

AmentaceaB • 

Miscellaneous . 

Toua. 

DiCOTTLEDONBS PoLTFBTAL£ 
DiCOTTlEDOKES MoKOPSTALiB 
MOKOCOTTLBDONES. 

Pabnffi . . • • 
Miscellaneous . 

Total. 
Total. 



Number of 

Species 
snbmlUed to 
experiment. 



2 

16 

8 

12 



38 

45 
41 



1 
30 



31 



177 



Recognizable 
afterwards. 



3 



6 
1 




10 



2 

13 
4 
7 



26 

2 

6 



1 
11 



12 



56 



Not to be 
traced. 





3 
1 
6 


Q 
2 



12 




3 
4 
5 



12 

43 
35 




19 



19 



121 



This experiment appears to me to lead to most 
important conclusions. These things seem clear: 
firstly, that Dicotyledonous plants, in general, are 
unable to remain for two years in water without 
being totally decomposed ; and that the principal 



■r 
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part of those which do possess the power, arc Com- 
ferce and CyeadecBy which are exactly what we find 
in a FoQsil state; secondly, that Monocotyledones 
are more capable of resisting the action of water, 
in particular Palms and Scitamineous plants, which 
are what we principally find as Fossils, but that 
Grasses and Sedges perish ; so that we have no 
right to say that the earth was not originally clothed 
with Grasses because we no longer find their re- 
mains; thirdly, that Fungi, Mosses, and all the 
lowest forms of vegetation disappear, and that even 
Equisetum leaves no trace behind, which seems to 
settle the question of Calamites being an extinct 
form of that genus ; and, finally, that Ferns have 
a great power of resisting water, if gathered in a 
green state, not one of them having disappeared 
during the experiment ; but that the effect of im- 
mersion in water is to cause their fructification to 
rot away. 

Hence the numerical proportion of different fami- 
lies of plants found in a fossil state throws no light 
whatever upon the ancient climate of the earth, 
but depends entirely upon the power which parti- 
cular families may possess, by virtue of the organi- , 
zation of their cuticle, of resisting the action of the I 
water wherein they floated, previously to their 
being finally fixed in the rocks in which they now 
are found. 
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PECOPTERIS ACUTIFOLIA. 



Neuropteria acutifolia. Murray M8S. 



Found by Dr. Murray in a new bed of vegetable 
remains discovered by himself, at a spot where the 
Sandstone enclosing the shale, passing under the 
Combrash and Kelloway rock, was denuded by the 
falling of the rocks at the foot of the lofty cliffs 
which guard Eedcliffe Bay ; just at the extreme 
of high water mark. It was accompanied as usual 
in these Oolitic rocks by jet and pyritous Dico- 
tyledonous woods. 

It appears to be a species of Pecopteris, distinct 
from any previously noticed, but is very like the 
following from the same locality ; differing, how- 
ever, in its lobes being much more pointed. It is 
also allied to Pecopteris tenuis, but is smaller in all 



14 

its parts^ and appears from the drawing to have 
much fewer secondary veins. 

We have to thank Mr. Williamson, Jun., for the 
drawings and notes that accompanied them. 

Fig. 1. c. represents a magnified view of a 
portion of a leaf of Pecopteris ohtusifolia con- 
trasted with a similar portion of the present species, 
fig. 2. b. 




^m 
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PECOPTERIS OBTUSIFOLIA. 



Neuropteris obtusifolia. Murray MSS. 



Discovered with the last by Dr. Murray. 

Mr. Williamson, ' Jun. has communicated the 
following note with his drawing. 

" From the thickness of the small fragment of 
stem remaining it has been a bipinnated frond, of 
rather a large size. The stem, as is usual with 
Ferns, is irregularly grooved or striated; the central 
stalk of the pinnules is straight, gradually tapering, 
and has the strongly marked groove along the 
centre : but whether the pinnules have been oppo- 
site or alternate I cannot say. They are alternate 
and almost an incli in length. ITie midrib appears 
very small, but the centre of the pinnule is a little 
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prominent, as tliougli from tlie pressure of a strong 
rib at the opposite side ; tlic lobes are small, blunt, 
alternate, and extremely rt^ular ; attached by the 
whole of their base, which is but little broader than 
the apex. On each side of the midiib is a series 
of small sori, varying in number from 4 to 8, but 
generally 6 ; they appear as if unconnected with 
secondary veins, which are, however, visible in 
pinnules where there are no sori." See plate 157. 
I.e. 

Fig. 2. and S. a. represent fragments of Pccop- 
teris acutifolia. 



► 
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SPH^REDA PAKADOXA 



" A plant occuiTing in the lower Shale and Sand- 
stone at Cloughton, and which seems to throw 
some light upon the nature of those singular sphe- 
rical bodies often seen in the shale, both there and 
at Gristhorpe in the upper beds, and which hitherto 
have been called winged seeds. The fossil under 
consideration, has probably been the stem or radi- 
cal shoots of a Plant very analogous to, if not quite 
identical with the existing genus Pilulariay which 
has round sponiles attached by similar very short 
stalks to the main root, so short indeed as nearly 
to appear sessile, as they do in this specimen, but 
in others, the capsule may be traced with a short 
peduncle. 

"The central supporting stem appears from 
its irregularity and general structure, more 
similar to a root than to the stem of any vegetable, 
especially as not any leaves can be observed in 
this or other specimens ; and posssibly it may be 
owing to the extreme fragility of roots that these 
seed vessels have been so rarely found in position. 

VOL. III. c 
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" Tlie structure of the capsules would seem to 
have consisted in an inner nucleus^ protected by a 
very firm cortical case, which occasionally is sepa- 
rable, and which is an additional point of resem- 
blance with the recent Pilularia, only that the 
extinct species must have been quite a giant to its 
present analogue. 

" Now as to the theoretical deductions from the 
vast frequency of such plants in our Oolitic for- 
mation as Solenites, congeneric or almost identical 
with Jsoetes, and as Pilularia; both existing not 
merely in wet marshy ground^ but actually in 
water itself, what can we infer, but that the whole 
of the district wherein they now occur, was a 
morass deeply covered in many places with water • 
and that fresh water, in which such plants grew 
and floated, and which along with the Lycopodia, 
and Ferns, some larger and arborescent, others 
humble and delicate, were all suddenly over- 
whelmed by an irruption of the ocean, when the 
saline impregnation soon would destroy vegetable 
life in such plants, and the sedimentary deposits 
through a long series of ages, would gradually 
produce the slat}- clay, and gi-anular sandstone 
now enclosing those beautiful and interesting 
remains, 

" Assuredly fire could not have been the agent 
of transmutation, because both resin and tannin 
have been detected still existing in the scarcely 
mineralized leaves of the Solenites, and of one or 
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two species of Cyclopteris, and such vegetable 
principles, though not changed by the action of 
water, must have been decomposed by intense 
heat, or any combustion." 

Thus far Dr. Murray concerning this remarkable 
production, upon which we are really unable to offer 
any opinion. We have inspected the specimens 
through the liberality of Dr. Murray; but they 
throw no light upon their original nature so far as 
we can discover. 

Mr. WilKamson, Jun., writes concerning the 
plant as follows. 

"It is very coarsely and irregularly striated, 
and the curious lateral appendages branch off with- 
out any apparent uniformity of direction. With 
them^ but separate and detached, are found many 
singular berry-like substances, and the question is, 
have they any connection with the plant. The stems 
of the smaUer specimens are striated, but more 
finely, and the lateral branches appear to have 
been terminated by a kind of round or oval leaf? 
which is now one homogeneous mass of carbon 
without the least appearance of any regular veins 
or strise either m the stems or leaves. The carbon 
is excessively thick, instead of being in thin laminae 
as in most vegetable impressions.'' 
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SPHENOPTERIS CRASSA, 






From the Limestone of Burdiehouse. 

We know no modem* Fern in which so gre^ a 
disproportion exists bJetween the pinnules and 
racliis as in this very curious plant. There is also 
the remarkable circumstance connected with it of 
one of the pinnules being very short and others 
much longer. 

The general form of the latter appears to have 
been nearly round, with three or more deep lobes, 
and a pomewhat doubly crenelled margin. We 
find, however, no regularity in the form of the 
pinnules nor in their size. 

The stem is remarkably specklied, but whether 
this arises from original markings, or from minute 
fractures of the carbonaceous coating of the surface 
we are uncertain. 

We have seen no trace of this species in any 
other rock than that of Burdiehouse. 
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NOTE UPON THE BURDIEHOUSE FORMATION. 

BY MR. HUTTON. 



In the present number we figure two more 
Fossils from that remarkable deposit of the remains 
of the Vegetable and Animal kingdoms, that occurs 
at Burdiehouse near Edinburgh. In the year 
1831, we first visited the quarries in company with 
our excellent firiend, Mr. Witham, in whose collec- 
tion we had observed some very fine specimens 
from this locality, two of which are figured at plates 
45 and 53, of this work, which were the first of the 
Fossils from Burdiehouse that were published. 

It had been our intention to devote one entire 
portion of the Fossil Flora, to the elucidation of 
the Fossils of this locality, and we were aware that 
through our observant friends, every new plant 
foimd would be made known to us, but the variety 
of the species occurring, bears no comparison to 
the number of remains ; and, notwithstanding the 
liberality of the Royal Society of Edinburgh, who, 
through the kindness of their Secretary, John 
Robison, Esq., placed the whole of their collection 
at our disposal, and also that of Dr. Hibbert, who 
was kind enough to lend specimens of all he thought 
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peculiar, we are yet unable to make out satisfac- 
torily more than a very few species. 

The Fossils of Burdiehouse occur in a bed of 
Limestone 27 feet thick, remarkably compact, 
uncrystalline, and uniform throughout; the Geo- 
logical position of this Limestone, is low down, 
probably very near the base of the Carboniferous 
group of rocks, it is highly inclined, dipping with 
its immediately associated beds, at an angle of 23"* 
in a S.E. direction, from the Trap of the Pentland 
Hills, the protrusion of which has evidently thrown 
them into the position they now hold. 

The vegetable remains occur in great profusion, 
and are to be found in every part of the Limestone 
from top to bottom, and also, but more sparingly, 
in the Shale beds, above and below it. There are 
certain well defined natural partings, or seams of 
sti'atification in the rock, which as they materially 
assist the working of the quarry, often expose an 
even surface of considerable extent, in these 
partings the remains of plants occur in greater 
abundance than any where else. 

When we last visited the quarry (May 1836,) 
a large space was thus uncovered, which was 
thickly strewn over with elegant vegetable forms 
most perfectly preserved, the black colour of the 
carbonized plants, contrasting beautiftiUy with the 
light lavender blue of the Limestone. — Some idea 
may be formed of the profusion of the remains thus 
exhibited, when we state that in a space of 3 feet 
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square, we counted upwards of 40 specimens of 
Lepidostrobi, intermixed witTi Lepidophjllites 
almost without number^ whilst scattered here and 
there might be observed the elegant form of 
Sphenopteris affinis ; so agreeable was the impres* 
sion produced by the elegance of the forms, and 
the sober contrast of colour in the stone, that it 
struck us^ the calico printer or paper-stainer might 
here obtain a beautiful and certainly a novel de- 
vice, for the ornament of his manufacture. 

As before observed, vegetable remains occur 
every where throughout the Limestone^ and their 
greater profusion in the natui*al partings of the 
rock, may be accounted for by supposing these to 
indicate (as they no doubt do) a period of repose — 
a short cessation of the calcareous deposit, whilst 
the parts of plants were constantly falling or being 
washed into the lake. There are doubtless many 
discoveries yet to make of vegetable forms entombed 
in tliis interesting spot, but perhaps it is somewhat 
unfortunate for our branch of the subject, that the 
brilliancy of the discoveries in Fossil Zoology, as 
well as the beauty and variety of the i-emains of 
animals which occur, have directed too exclusive 
an attention to that department. Whilst the 
animal remains are sought for with avidity those 
of plants go to the limekiln by hundreds. 

Amongst vegetables the characteristic Fossils of 
this deposit are Lepidostrobi, Lepidophyllitcs, Lepi- 
dodendra, and Filicites; the rarity of Calaniitcs 
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which occur but seldom, and of a diminutive size, 
and the almost entire absence of Stigmaria, are very- 
striking, to those who are accustomed to view the 
Fossil groups usually presented by the beds of the 
Carboniferous formation; whilst the profusion of 
Lepidostrobi and Lepidophyllites of various sizes 
and in various states of growth, associated with 
the stems of Lepidodendra and those of no other 
plant, is an additional argument for the opinion, 
which has always appeared highly probable, that 
they are the fruity leaves, and stem, of the same 
tribe of plants. Of Sigillaria, a plant which in the 
Flora of the Carboniferous group, generally is of 
so much importance, we could not observe a 
trace. No stems of Lepidodendra, equal in mag- 
nitude to the lai'ger individuals found in the Coal 
strata and other beds of the Carboniferous deposit, 
have yet been observed here ; short portions of 
those of a smaller size, are met with frequently, 
but these are invariably turned into coal, and 
have lost a good deal of character, by the indis- 
tinctness of their outward form. It sti-uck us as 
rather a singular circumstance, that whilst cones 
and leaves, and even the delicate organization of 
Ferns, were completely preserved, the majority of 
these robust stems had so little of their strongly 
marked character remaining. Mere carboniza- 
tion does not always destroy the outward form of 
Fossils, and if it had in the instance of these stems, 
wc should have expected to have found their 
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impreBsions upon the Limestone matrix, as it occurs 
upon the Shales, and even the rough grained Sand- 
stones, of the Coal measures. May we not suppose 
these to have been portions of stems (for they are 
mere unconnected fragments) decorticated by age 
and exposure, before they were deposited here ? 
The smaller stems of Lepidodendranot unfrequently 
are found intimately associated with Lepidostrobi, 
and in some instances the cone and stem are seen 
in actual contact, but never in such a way as to 
point out with any thing like certainty, that they 
were parts of the same plant ; perhaps, even as a 
collateral proof, the mere circumstance of this 
intimate association is not of much value, as from 
the abundance of Lepidostrobi, we ought to find 
them in connection with every other Fossil in the 
deposit ; — from their abundance, however, in a 
detached state, we may fairly infer that these 
cone-like bodies were easily disarticulated. 

Although the vegetable remains enclosed in 
this bed are fragments only, yet from their size 
and character there is every reason to believe 
they have belonged to old and full gi'own plants, 
whilst from the perfect state of preservation in 
which the most delicate of them occur, we must 
suppose that the plants themselves grew in the 
immediate neighbourhood of the lake, and on the 
banks of the streams that fed it, into which portions 
of them were constantly falling, or that partial 
floods covering the land, carried oflF the lighter 
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parts only, from amongst the larger stems, and 
deposited them where we now find their remains. 

One of the many remarkable circumstances 
attending this bed of Limestone is, that all its 
organic remains proclaim it to have been produced 
in fresh water; in this it differs from the characters 
of the Calcareous beds of the Carboniferous for- 
mation generally. 

Dr. Hibbert has in a luminous Memou* which he 
communicated to the Boyal Society of Edinburgh, 
and which is published in their Transactions (vol. 
13.), fully established the fresh water character of 
the Limestone of Burdiehouse, and it is to his 
scientific zeal, which was ably seconded by that of 
Mr. Bobison, that we are indebted for a complete 
knowledge of the organic contents of this most 
curious deposit. To the Eoyal Society of Edin- 
burgh also, as a body, the scientific world are 
deeply indebted, they having promptly stepped 
forward, at the suggestion of Dr. Hibbert, and 
with a power which could be commanded by no 
individual, rescued the Fossils from destruction 
and dispersion, preserving to themselves one entire 
set, which they most liberally lay open to all those 
who feel an interest in them. 

The Burdiehouse bed, after a considerable in- 
terval filled with alternations of Sandstone, Shale, 
and Coal, is succeeded by another thick stratum of 
Limestone, having the usual characters of those of 
this formation, all its Fossils being of marine ori- 
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gin. We should not be surprised to find this much 
more generally the case than is at present supposed, 
as many of the Coal, Shale, and Sandstone beds, 
with which Limestone is associated, and which 
form by far the larger portion of the Carboniferous 
group, bear undoubted marks of their origin in 
fresh water. Dr. Hibbert mentions several beds of 
Limestone near Edmburgh, besides that of Bm^die- 
house, which possess this character. Mr. Murchi- 
son, also, describes one as occuning in the Coal- 
field near Shrewsbury, and we have ourselves had 
occasion to observe a belt of Limestone^ almost of 
the same age and geological position, as the Bur- 
diehouse bed, which is worked along with a thin 
seam of coal, on the tops of the hills, west and 
south-west of Wooler in Northumberland ; where 
the remains of Lepidodendra and Stigmaria are 
associated with those of the Cypris, and its allied 
genera of Entomostraca. 

These alternations of salt and fresh water deposits, 
which are so well known in the newer formations, 
have led to the idea of a series of oscillatory move- 
ments, by which the surface of the earth, during the 
deposition of the strata, was alternately brought 
within the influence of the ocean and fresh water. 

It has been demonstrated that very large portions 
of the Earth's surface have been thrust up far above 
the level at which they were produced, and there 
are many reasons for supposing that this was a 
gradual and not a sudden operation. 
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In the splenijid theory of Mons. E. de Beaumont, 
this forcing up is supposed to have arisen, from the 
endeavours made by the outer cooled crust of the 
earth, to adjust itself to the interior mass^ which 
was constantly losing bulk, in its passage from a 
state of igneous fluidity, to one of hardness — cracks 
being formed through which chains of mountains 
were protruded. Now supposing this, or any thing 
analogous to it, to have taken place, the gravitation 
of the large masses of hardened matter, between 
these lines of fissure or elevation, would form 
hollows, which would gradually deepen as the 
mountains rose. 

If the depression of surface was great enough to 
bring it within the operation of the sea, and no 
barrier intervened, then would deposits be formed 
containing marine remains, layer upon layer, dif- 
fering in nature according as the silicious, alumi* 
nous, or calcareous matter predominated in the 
waters. This would continue until the surface was 
so far raised as to shut out the sea, then fresh- 
water deposits would succeed, differing in their 
character, according to the pature of the detritus 
brought down by the operation of floods — until at 
length there waa a surface partially dry, fitted for 
the growth of vegetables ; these, from the abun- 
dance of moisture, and the high degree of tempera- 
ture existing, would grow rapidly and to a large 
size, until, by successive growth and decay, their 
remains formed a thick layer — a sort of peat^bog — 



which, in its tam, by gjadual depression, mig-ht 
be succeeded by a layer of mud or sand, being tbun 
sealed up, to become in after ages a bed of coal. 
Marine productions would not again be present m 
the deposit, imtil the depression was deep enough 
to bring the basin below the level of the sea ; but 
as the supply of detritus would be from the land, 
the constant accumulation of this would again shut 
out the sea ; and in this way alternations of strata, 
characterised by the presence of nuirine and iresh 
water remains, might occur precisely as we observe 
to be the fact in nature. Nay we ought not to be 
surprised, if we were to find in the same bed, alter- 
nate layers of fluviatile and marine exuviae ; it is 
only to suppose, that the sea was shut out whilst a 
thick bed was being deposited, by which we might 
have marine remains at the bottom, and those of 
fresh water at the top, with a mixture of both be- 
tween ; or the fossil characters of the bed may be 
reversed, if we suppose the great depression which 
brought in the sea, to have taken place whilst a 
thick stratum was in the act of deposition. 

It fiirther appears to us that this view of the 
mode of formation of our Fossiliferous rocks, is 
borne out by the nature and condition of their or- 
ganic remains — the whole of which, animal as well 
as v^;etable, we think, prove that the beds con- 
ttuning them have been formed in water of a mo- 
derate deptli, and as it is abundantly established 
that there are altemationB of marine and fluviatile 
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be(l8, even in deep-seated strata, we must either 
account for these, by a system of depression, such 
as we have been advocating — by which each bed 
was deposited so near the surface, as not to be un- 
favourable to the existence of animal life — or call 
to our aid the theory of oscillation ; as we imagine 
few Geologists will be found at the present day, to 
advocate the old notion that the organic remains 
in these alternating beds of such differing natures, 
had all been precipitated to the bottom of the same 
ocean. To any one who may be found entertaining 
such a notion as that the carboniferous group of 
rocks of the counties of Northumberland and Dur- 
ham, for instance, were formed in a deep basin, we 
would observe, that it is one whole unbroken series 
of strata, certainly not less than 4 to 5000 feet 
thick. — Is it possible to suppose that the Corals, the 
Crinoidea, and various Testaceous MoUusca— the 
remains of which we find in the deepest seated 
Limestone and Shale beds in profusion, could exist 
at so profound a depth ? — or can we suppose the 
Vegetables, — Stigmaria, Sigillaria, &c. whose re- 
mains exist in some of the lowest Sandstone beds, 
alternating with these same Limestones, and which 
beds do not contain a vestige of marine life, could 
have found their way to the depths of such an 
ocean, without mixing with the remains of animals 
which existed in it in abundance ? or, could portions 
of the most delicate Ferns, which, in point of pre- 
servation, rival the skill of the most accomplished 
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botanical preserver, and which we find in almost 
the very lowest of our secondary formations, have 
found their way to such a situation uninjured ? 

The great north of England Coal-field contains 
25 seams of coal, alternating with beds of Shale 
and Sandstone, forming altogether a thickness of 
8 to 900 feet — is it possible to suppose the vegeta- 
ble matter, which constituted these coal seams, to 
have been washed by floods from the land, and 
sunk to so profound a depth ; every layer persistent 
over the whole space, and of an even thickness ? — 
or supposing such sinking to have been possible, 
could the vegetable matter be free from any foreign 
admixture as we find the coal to be ? 

It is the opinion of Geologists, that most of the 
Saurian animals whose remains have been disco- 
vered, inhabited shallow water, in the immediate 
neighbourhood of land upon which they occasion- 
ally lived — as the animals nearest allied to them in 
nature now do — and it is known to be the general 
character of living testaceous Mollusca, to inhabit 
shoals of moderate depth, round coasts, rather than 
the deep sea ; — this being the case, it is not unfair 
to suppose their ancient prototypes to have had 
like habits. We are aware that it is even yet sup- 
posed that the originals of all the organic remains 
we find have been shifted and washed about in the 
water, — drifted in fact far away from the spots 
where they lived. We have elsewhere in this work 
given reasons, which to our minds are conclusive. 
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why this could not have been with vegetables ; — 
the remains of animals of one species occurring so 
commonly in the carboniferous formation, where 
their shells are found congregated together in 
thousands, of all ages and sizes^ we think attest the 
same fetct : — ^but in the Limestone of Burdiehouse 
the organic remains prove incontestably, that this 
was the case^ for we not only have them of different 
sizes and ages, some perfect (as many of the smaller 
fish, retaining every scale,) but in the fecal matter 
which is found abundantly disseminated through- 
out the whole bed^ and from the examination of 
which we gain such a curious insight into the 
habits and economy of these animals, and which 
would be of a nature incapable of being moved 
without dispersion, we are incontestably led to the 
conclusion, that these animals lived and died in 
waters and near the spots where their remains now 
exist. 

Along with Coprolites, we find in the utmost 
profusion, so as even in some parts to make the 
rock appear almost Oolitic, the shells of Cypris, 
with other minute Entomostraca, whose habitat is 
one of stagnant waters ; — upon these undoubtedly 
the smaller fish had fed, as their existing represen- 
tatives now do — they, in their turn, becoming the 
prey of the larger kinds. 

Were any other arguments necessary to convince 
us that the deposition of even our deepest seated 
Fossiliferous beds, had taken place in compara- 
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tively shallow water, the Ripple marks so common 
upon them, which many Geologists think are proofs 
of a deposit at or near the edge, of comparatively 
tranquil water ; and the oblique bedding of Sand- 
stones, which is taken to indicate the quiet deposit 
of sand, in thin layers, over lines of surface diflfer- 
ing from those of stratification, would Aimish us 
with additional evidence. Both those phenomena 
occur in many beds, even to the very lowest, in the 
carboniferous formation. 

The basin-shaped depressions we have been con- 
sidering, would appear to offer the conditions which 
have, a priori^ been thought to be necessary, to ac- 
count for the tranquil deposit of most vegetable 
remains, but particularly those so frequently found 
in the carboniferous series to stand vertically across 
the strata ; — for whether we consider these to have 
been drifted from their places of growth, and to 
have settled with their root ends down, or that the 
Fossils now occupy the spot on which the plants 
grew, as we believe many of them do, we equally 
require a quiet deposit, in a situation removed from 
the destructive action of large masses of water in 
motion. 

This view of gradual depression recommends 
itself further to our minds by its simplicity. It is 
difficult to conceive, in the series of strata we have 
had under review, that after the deposit of the 
Burdiehouse system, a sudden sinking of surface 
should take place, to receive the marine Limestone 
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of Gilmerton, which succeeds it in the section — 
this to be as suddenly brought up to be covered by 
the alternating Coal series of Loanhead, Difficult 
as this is to understand, it is however a simple pro- 
blem, compared to the numerous sinkings and 
risings that would be necessary to account for the 
many and sudden alternations of salt and fresh 
water remains, which occur in the newer Fossilife- 
rous rocks ; all which oscillations have taken place 
without leaving evidence of any peculiar disturb- 
.nee in the strl <,upp<»ed to iLLe the«, move- 
ments ; indeed so quiet must they have been^ as 
not even to disturb the plane of stratification, or 
alter the chemical nature of the deposit, that was 
going on when the change took place. 
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LEPIDODENDRON LONGIFOLIUM, 



Lepidodendron longifolium. Ad, Brongn, Frodr, p. 88. — 
Stemb, Flor, du monde primitif, t, 8. 



From the Newcastle coal measures. 

Although this is not to be compared with the 
beautiM specimen figured by Comit Sternberg, 
which was 2^ feet long, with leaves 18 inches in 
length, yet it is interesting as shewing this remark- 
able plant in a new state. In Count Sternberg's 
specimen the branch was nearly cylindrical and 
very slender, but here it is more thick and com- 
pressed, as if it had been distending into a cone, 
or something of the sort. 

In its general aspect it resembles very much 
Finus palustris or loru/tfoh'a, but it appears to have 
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had its leaves growing solitary and not in pairs 
and clusters, and therefore could not even have 
belonged to the genus Pinus. In all probability 
it was another form of that extinct race which 
held a middle place between Lycopodiaceee and 
Coniferous plants^ as we have already explained. 
See t. 98 and 99. 
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LEPIDOSTROBUS C0M0SU8. 



From the Burdiehouse limestone. 

Apparently a distinct species of this genus, 
differing from the other published kinds in its 
much larger size, in its conical figure, and in the 
very shaggy appearance of its outside. It is 
impossible to say positively what it is that has 
produced this appearance, but it is probable that 
it is owing to the great length of the points of the 
scales of which such cones consisted. 

Drawn from a specimen belonging to the Royal 
Society of Edinburgh. 
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LEPIDOSTROBUS ORNATUS; var. didymus. 



See tab. 26. 



Th? beautifiil specimens from which this draw- 
ing has been takeii were communicated to us 
through Professor Graham by Lord Greenock, 
who found them in the Ironstone at Newhaven, 
near Edinburgh. 

They are an instance of apparent malformation, 
in consequence of two cones having grown together, 
but they do not throw any more light upon the 
real structure of Lepid9Strobus than has already 
been ^ven at t. 26 of this work. They are, how- 
ever, so extremely beautiful, in consequence of the 



skilful manner in wliieh tlicy have been poIisLetl, 
that we gladly seize an opportunity of inakiiig- 
them known. 

It would seem as if a Palm leaf h^ been pressed 
ovet* the outside of the cone at fig. 1. 
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PINU8 ANTHRACINA. 



From a single specimen found in the Coal mea- 
sures of Newcastle by Mr. Buddie this figure has 
been taken. It is too imperfect to enable us to 
form any other opinion concerning it, than that it 
was the cone of a Fir, which in all probability, 
belonged to the modem genus Finns, if we are to 
judge from the great thickness of its scales. 

We know no modem species with which it 
would be of any use to compare it. 
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ZAMIA GIGAS. 



One of the largest of this genus found in the 
Oolitic rocks of Scarborough. It has occurred 
as much as three feet in length. Mr. Williamson, 
Jun., whose drawing we use, informs us that its 
leaflets are sharp pointed, with regular veins which 
are simple, and, like those of most monocotyledons, 
terminate at the narrow apex, though some of them 
have formed little points on the margin of the 
leaflets. The latter circumstance may be con- 
sidered to indicate tiie commencement of lateral 
teeth, and if so the identity of this and similar 
remains with modem Zamias will be more strongly 
than ever demonstrated ; because Zamia is the 
only modem Cycadeous genus known in which 
the leaflets have lateral points. 

If it were not for the manner in which the veins 
are distributed, we should have supposed this to 
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be the same as the Cycadites latifolius^ figured by 
Professor Philips at t. x. f. 3, of his second edition 
of the Geology of the Yorkshire Coast But in 
that plant the veins are represented as losing them- 
selves in the margin along the whole of the upper 
edge of the leaflets, and not terminating in almost 
all cases in the apex. 
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STIGMARIA FICOIDES. 
{Its Anatomy.) 



See tab. 31 to 36. 



"We have so fi-equently referred to this extra- 
ordinary fossil already, and have so continually 
insisted upon the impossibility of forming* any 
opinion of what it really was, that we have peculiar 
satisfaction in being able at last to prove the 
correctnesis of oiir supposition, that it was in reality 
a plant of which no modem analogue exists, by 
its anatomy. For this we are indebted to our 
friend Mr. Prestwich, who placed in our hands 
some time since a fragment of Stigmaria, preserved 
in Ironstone from Colebrooke dale, which seemed 
to promise some preservation of tissue. Upon 
being polished by Mr. Gutiell, an ingenious 
London lapidary, and a worthy rival of Mr. San- 
derson of Edinburgh, it presented the appearances 
here represented. 

The transverse section exhibited a rdeshing 
something like that of Coniferee, but with no con- 
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centric circles, and with the medullary rays con- 
sisting rather of open spaces between the other 
tissue^ than of the common muriform tissue found 
in such places. The longitudinal section (fig. 2 J 
presented an assemblage of spiral vessels, of a 
very tortuous and unequal figure, without any 
woody or cellular matter intermixed. 

These formed a cylinder which was surrounded 
externally by a mass of inorganic mineral matter^ 
upon whose surface the peculiar markings of Stig- 
maria were preserved, and which enclosed a hollow 
cavity altogether destitute of mineral deposit. 

It would therefore appear that Stigmaria was 
a plant with a very thick cellular coating or bark, 
surrounding a hollow cylinder, composed exclu- 
sively of spiral vessels, and containing a rather 
thick pith ; and that the plates of cellular tissue 
which preserved the communication between the 
bark and the pith were of so delicate an organiza- 
tion^ that they disappeared tmder the mineralizing 
process which fixed the organic characters of the 
wood. 

It is almost needless to say that no plants of the 
present day have such a structure, and that con- 
sequently our original impression that Stigmaria 
represents an altogether extinct race was correct. 

We must^ however, remark that we strongly 
suspect our CaUlopteris gracilis^ (t. 141.) to be the 
same thing, as well as Mr. Witham's Anahathra 
pulchernma. 
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THUITES EXPANSUS. 



Thuites expaneuB. Stemh. Fl, der Vorw, JB^ue, iii. p, 89. 
t. 38./. 1, ^ 2. FhiUipi GeoL York*, t. 10,/. 11. 



From the lower Sandstone shale and coal of the 
Oolitic beds near Scarborough. 

Mr. Williamson, Jun., remarks that this plant, 
^ in its general form and mode of branching, bears 
a considerable resemblance to Lycopodites William- 
sonis, but diiffers from that plant in the scales being 
shorter, broader, and more flattened, and also in 
the absence of stipules. It is seldom found large ; 
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SPHENOPTERIS ARGUTA, 



From the Oolitic rocks of Scarborough. Supplied 
by Mr. Williamson, Jun., with the following note. 

•'A bipinnated frond of small size, but of 
remarkable elegance. The central rib is prominent 
but bears no marks of any angles. The leaflets 
are rhomboidal, the lower ones with from 5 to 9 
lobes, which are generally split at their ends, the 
lobe at the base of each leaflet being generally the 
largest. The veins are very indistinct, but certainly 
forked, one branch entering each lobe. Towards 
the apex of the frond the leaflets are very small, 
but once or twice lobed, and that on the upper 
edge only. In the lower leaflets the lobes are 
almost always opposite, and the connecting portion 
between each pair but little more than the diameter 
of the central rib. We have no species of Sphe- 
nopteris . with which this can be compared. It is 
decidedly diflferent from Sph. stipcUa^ as well as 
Sph. hymenophylloides^ the latter of which in par- 
ticular has shallower lobes to the frond." 
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tlie plant is the extreme strength and distinctness 
of the nerves, which in some specimens are of a 
deep black, whilst the other parts of the leaflets 
present the rich brown of the autumnal leaf. The 
leaflets near the apex are much shorter in propor- 
tion to their width, and of a more falcate form. 
The central nerve, instead of springing fi-om the 
centre, rises from the posterior portion of the base 
of each leaflet, and the nervures are fewer in 
number, and but simply furcate. 

" The only plants with which this can be com- 
pared are Pecopteris Whitbiensis, hastata, ligata 
and denticulata ; from the three former it differs in 
the denticulated apex, and from the latter in its 
much smaller size, which varies but little, (and I 
have fifty specimens of it at least,) in the greater 
strength of the nerves, and in the different arrange- 
ment of the basal ones." 
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TYMPANOPHOEA SIMPLEX, 



From the lower shale of the Oolitic rocks at 
Cloughton Wyke near Scarborough ; Mr. William- 
son, Jmi., to whom we are indebted for our 
drawing, speaks of the specimens thus : 

^* It has a narrow straight stem of equal thick- 
ness, with a faint linear impression along its 
surface. Small slightly curved stalks shoot irre- 
gularly but alternately from either side; their 
surfaces present an indistinct nerve, which branches 
on arriving at the globular appendage, with which 
each pedicel is terminated. These are probably 
seed-vessels, as they are very prominent, and 
apparently have been globular. Their convexity 
does not commence immediately at their junction 
with the footstalk, but a little beyond it, which 
will be best understood by the magnified figure. 
Near the base of the seed-vessels, and arising from 
the stalk, springs a bract, which sometimes 
reaches beyond the seed-vessel." 
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in length. It had an exceedingly strong midrib, 
as is proved by a deep furrow left in the sandstone. 
This is all the specimen shews. 

That it ever was a Fern there is no evidence in 
this specimen ; but from others it appears 'to have 
had all its secondary veins reticulated^ a character 
which is now met with among ferns in the genera 
Lonchitis, Woodwardia, &c* What this specimen 
is most valuable for, is, the accurate view it gives 
of the original form of the whole leaf, of which 
fragments only had been pre^ously represented. 
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ZAMIA PECTIN ATA, 



Folypodiolites pectiniformis. Stemh, FI, der Vorw, Faw. lii. 
p. 39. t. 33./ 1. 

Zamia pectinata. Ad, Brongn. Frodr. p. 94. 



Communicated from the Stonesfield slate* by 
Professor Buckland. 

The specimen was very perfect, measm-ing nine 
inches in length, and shewing the outline of the 
segments of the leaf distinctly even up to their 
points, which were evidently rather suddenly 
shai-pened oft*. It appears very distinct from any 
of the fossil remains that have been elsewhere 
discovered. 

* Geologists are probably aware that Mr. Lonsdale has ascer- 
tained the Stonesfield slate to be under the Bath or great 
Oolite, and at the top of the inferior Oolite. 



• 1 



J 



* — " 



174 



NEUROPTERIS ATTENUATA. 



A coal measure fern, allied to Neuropteris LosJiii^ 
from which and all other species it dilSfers in its 
leaflets becoming gradually smaller, till the termi- 
nal one is less than any of the others. This is an 
unusual circumstance in the genus Neuropteris 
and distinctly marks the species. 
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ZAMIA TAXINA- 



From the Stonesfield slate. Communicated by 
Dr. Buckiand, 

It occurs in specimens no larger than those now 
figured, and is so nearly allied to Zamia pectinata 
as to look like a small state of it. We are by no 
means assured that it really is not so, but its leaflets 
seem to be a little less approximated, and more gra- 
dually tapered to a point ; and these circumstances, 
together with its size, induce us to look upon it as 
a distinct species. 
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8PHEN0PTERIS HIBBERTL 



From a specimen^ for which we are obliged to 
Dr. Hibbert, who procured it from an interesting 
deposit of fresh-water Limestone occurring at Kirk- 
ton near Bathgate^ in the county of Linlithgow. 

This is described in a memoir upon certain fresh- 
water Limestones, published in the Transactions of 
the Bojal Society of Edinburgh^ vol. xiii. from 
which we extract the foUowinff. 

^^A mile or two to the east of Bathgate^ at 
Kirkton, we find that a very considerable outbreak 
of greenstone has occurred. Close to it on the west 
appears the limestone of Elrkton. By this conti- 
guity^ we are assured^ that the limestone must have 
been elaborated within the immediate sphere and 
influence of an extensive volcanic eruption. The 
consequence has been, that one of the most unique 
formations of which Great Britain can boast, has 
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been formed, indicatiye of thermal waters, belong- 
ing to the carboniferous epoch. 

" A decidedly fresh-water formation is thus ex- 
posed^ which is characterised by the absence of 
all marine shells, corallines, &c., and the presence 
of the well known vegetable remains of the Coal 
formation. 

^^ But the remarkable circumstance in this lime- 
stone is its mineralogical character^ indicative of 
the very powerful chemical action under which it 
was elaborated. This chemical action appears to 
have been ^so energetic, as to have caused such 
miscellaneous earthy matters as are found to enter 
into the composition of an impure limestone^ like 
that of Kirkton, to separate into laminae, and to 
assume a sort of striped disposition {ruhanS as it is 
also named) resembling what I have occasionally 
noticed in Auvergne, where tertiary strata have 
come into contact with volcanic rocks. The strata, 
for instance^ of Kirkton quarry, are composed of 
distinct and alternating thin laminae, some of 
them being of remarkable tenuity, variously con- 
sisting either of pure calcareous matter, of trans- 
lucent silex, resembling common flint, or of a 
mixed, argillaceous substance^ which approaches to 
the character of porcellanite, or of ferruginous, or 
even of bituminous layers, originating probably 
from vegetable matter. 

" Upon one of these veiy thin aluminous folia, 
which I have compared to porcellanite, I observed 
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the impression of a Fern, apparently of a Pecop- 
teris^ which was delineated upon it like a painting 
upon porcelain." 

In many respects the specimen resembles Sphe- 
nopteris polyphylla of the Clee Hills (fol. 147), but 
it appears to differ in the foUowing particulars. Its 
leaflets are less regularly three-lobed ; when they 
are so lobed the central segment is scarcely dif- 
ferent in size from those at the sides, and the 
latter taper more gradually into the stalk. These 
circumstances produce a considerable difference in 
the general appearance of the two plants, although 
they may not seem upon paper to be of much 
weight. 
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SPHENOPTEEIS LATIFOLIA. 



SphenopteHs latifolin. Supra, vol. 2. p. 156. 



From the Bensham coal seam in Jarrow Col- 
liery. 

It is most difficult to form a correct opinion of 
what are distinct species and what are merely dif- 
ferent parts of the leaf of the Ferns found in a fos- 
sil state, so much do the different portions of the 
leaves of recent species vary between their base 
and their apex; a property which we shall pre- 
sently see was at least as strongly characteristic of 
the species of the ancient Flora. 

At fol. 150 is represented a plant called Sphe- 
nopteris latifolia, which appears to differ from that 
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before us in the ultimate leaflets being scarcely 
ever three-lobed, but usually consisting of from 
five to seven divisions; here they are almost con- 
stantly three-lobed, the instances of five lobes being 
extremely rare. We are however persuaded that 
in reality the present plant with its 3-lobed leaflets 
is a portion of the upper end of a 5 or 7-lobed state, 
and it is far from improbable that Sphenopteris 
d\^tata (voL i. tab. 47) is again the extreme point 
of the leaf of such a species with leaflets altogether 
undivided or merely two-lobed* 

At all events no safe geological inferences can 
be drawn from the presence of such remains ; that 
is to say, supposing the plant figured at t^b. 156 
and the present^ and that of tab. 47 were all found 
in separate stations, no one ought to consider such 
a fact of the slightest weight in shewing the three 
stations to be different formations. 
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PECOPTERIS LOBIFOLIA. 



Neuropteris lobifolia. FhilUpa Choi. Torks. t. 8./« 18. 
Neuropteris undulata« Supra, vol, 2. t 83. 



Three specimens only of this plant have occurred 
in the lower sandstone and shale of the Oolitic for- 
mation at Haibum Wyke near Scarborough. 

Mr. Williamson, Jun. from whom we have re- 
ceived the drawing has made us the foUowing com- 
munication upon the subject. 

" This bears a strong resemblance to Neuropteris 
undulata^ figured by you some time ago ; belonging 
to which species I have also discovered a new cha- 
racter I had not observed in the specimen drawn, 
owing to its imperfect state. It consists in a large 
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lobed leaflet at the under part of the base of each 
pinnule, and is consequently the same species as 
that of which Professor Phillips has given a draw- 
ing under the name of Neuropterts lobifolta. 

^^ The present species differs fix)m that plant in 
having these lobed leaflets as well as the others 
much smaller, the lobes, although variable, more 
of an hexagonal form, and the nervures much fewer 
in number. 

*^ Fig. 2 is a magnified view of the base of a pin- 
nule of the present plant, and fig. 3 represents three 
of the leaflets from the extremity of a pinnule, the 
apex of each being broken off. Fig. 4 shows a si- 
milar portion of the original Neuropteris undulata." 

Upon considering these additional points of in- 
formation, and the drawing now published, it is in 
the first place apparent that the species is a Pecop- 
teris and not a Neuropteris. For there is a mani- 
fest midrib, and the lateral veins are planted upon 
it abruptly ; and secondly, that it is closely related 
to the P. acutifolia and obtusifolia represented at 
tab. 157 and 158 of the present work. 

With regard to the differences pointed out by 
Mr. Williamson, we conceive they are not greater 
than might be expected upon different parts of the 
same leaf; and that while tab. 83 and 179, fig. 4, 
represent portions of the lower part of a leaf, 1. 1 79, 
fig. 1.2.3. belong to the upper part of it. 
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ASTEROPHYLLITES TUBERCULATA. 



Supra, vol. 1. t. 14. 



From the roof of the Bensham coal seam in Jarrow 
Colliery. 

We figure this fragment with a view to com* 
pleting the representation given in the place above 
referred to, and to shewing that it is in all pro- 
bability the remains of a mass of inflorescence, of 
which we have here a portion of the naked stalk. 
But we are still uncertain as to what it may have 
been or belonged to. There is some room for 
suspecting that it was a part of the fructification of 
Calamites, see tab. 16-16; but after a lapse of nearly 
five years we are as much in the dark upon this 
subject as ever, 
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It is wonderful that no one ahould ever yet have 
been able to find Calamites in actual connection 
with such remains as this ; and that being the hict 
the probability of the two belonging to each other 
is by no means increased. 
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SPHENOPTERIS FURCATA. 



Sphcnopteris furcata. Ad, Bronjniarl, Uist. des Viy. Fo8s. 
p. 179, ^.49./ 4. 6. 



From the roof of the Bensham coal seam in Jarrow 
Colliery. 

Another of the large family of narrow-leaved 
Sphenopterides, to which S. affinis, artemisiaefolia, 
crithmifolia, &c. belong. It seems wholly imprac- 
ticable to define the species, if species they be, with 
any precision ; and it is probable that many of 
them will be one day considered mere forms of each 
other. 

Newcastle, Charleroi, and Saarbruck are given 
by Mons. Adolphe Brongniart as localities for tliis 
species, which differs from S. crithmifolia, chiefly 
in its more compact mode of growth, and in the 
general outline formed by the points of the lobes of 
the pinnules being more broadly oblong, 
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PINUS CANARIENSIS. 



We trust we shall stand excused for publishing 
this remarkable cone in the Fossil Flora, althougli 
it does not actually belong to the deposits of this 
country. We are the more induced to venture 
upon this departure from our original plan in con- 
sequence of the numerous other cones which have 
been already figured in this work. 

It was found in Spain in the year 1832, by 
Colonel Silvertop, in a deposit of indurated whitish 
marie, containing powerful beds of sulphur, near 
the town of Hellin, in the province of Murcia. 
Impressions of fish are found in the same locality, 
which Professor Buckland considers a tertiary 
formation. 

What this cone may have been in an age so 
nearly approaching to the present order of things 
becomes a highly interesting point. 

The specimen from which our drawing was taken 
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NEUROPTERIS HETEROPHYLLA. 



N. hoterophylla. Ai. Brongn, HUt. des Tig. Ihsi, p. 243. t, 71. 

72./ 2. 
N. acuiifolia. Ad. Brongn. HUt des. Tig. JEhu. p. 231. t. 64. 

/6,7; 

Eilicites heterophylla. Ad. Brongn. Class, VSg, JSbss. t 2. f. 6. 
Fecopteris Dethiersii. Id, Prodr. p. 66, 



For this remarkable specimen we are indebted 
to Mr. W. D. Saull^ i??ho purchased it out of the 
Museum of the late Mr. Sowerby. It lies in a 
large nodule of Ironstone, and is in a singularly 
perfect state. That it belongs to some of the old 
Coal-measure formations admits of no doubt. 

It was probably the end of a leaf of some Fern of 
large dimensions, and seems, from its convexity, to 
have been originally of a tough and thick consis- 
tence. What is most remarkable in it is that the 
leaflets of the very same portion ofa leaf should be 
so extremely different on opposite sides of the same 
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rachis. On the right, the pinnae are about two 
inches long, cordate^ a little wavy, and altogether 
undivided j while on the left they are three inches 
long, deeply pinnatifid into about seven pairs of 
ovate lobes^ and a terminal one resembling the 
entire pinned on the opposite side, except in being 
much smaller. 

Hence it has been well named N. heterophylla, by 
Mons. Adolphe Brongniart, who figures it from the 
coalfields of Gharleroi and Saarbruck. It appears 
to us that the N. acutifolia of the same Botanist, 
from Wilksbarre in Pennsylvania and from Bath, 
also consists of the entire pinnules of this same 
plant; and that it is even doubtful whether 
N. Loshuj angustifolia^ and Sckeuchzeri are not 
all fragments of this same species. 
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PECOPTERIS ABBREVIATA 



P. abbreviata. Ad, Brongn. Fradr, p, 58. Tiff, Ibis. 1. p. 337. 
t llS.yK^.l— 4. 



From the coal measures of Welbatch near Shrews- 
bury, communicated by Mr. Corbett. It is de- 
scribed by M. Adolphe Brongniart, from the Bath 
coal-field and from the mines of Anzin near Valen- 
ciennes. 

Among all the species of Pecopteris this is 
known by the pinnss being merely crenelled, 
with from three to five veins occupying the 
middle of each crenature. It appears from M. 
Adolphe Brongniart's figure that the number of 
the veins is sometimes increased, but we have not 
remarked that circumstance in the specimen before 
us. 
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FUCOIDES ARCDATUS. 



From the collection of Professor Phillips, who 
states that it is the only one he has seen from the 
extinct flora of Gristhorpe. 

It does not appear referable to any of the species 
figured in Brongniart's Vdg^taux fossiles, neither 
does it approach any modem species, so &r as it is 
possible to judge from the fragment before us. We 
do not however see any reason to doubt its being a 
Fucoid, and that is all that can be said about it 

We presume the white spaces which divide each 
lobe of the plant into two parallel portions, repre- 
sent the place where a thickened midrib once 
existed. 
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something in the way of the phragma of a Calamite. 
These disks, which look like the scars left behind by 
branches that had fallen off, are not stationed at 
the axils or the articulations, but appear at uncer- 
tain points on the intemodes, and according to 
Mr. Williamson, Jun. are found less frequently on 
the stem than loose in the shale, without any appa- 
rent connection with the plant. This is a singular 
fact, and would lead one to think that the disks 
hardly belong to the stems with which they are 
found associated. 

We retam Mr. Phillips's name, in consequence 
of the great obscurity that attends the species ; 
but we may remark that we are by no means satis- 
fied that it is the remains of an Equisetum. 
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PECOPTERIS HAIBURNENSIS. 



Communicated by Professor Phillips from Hai- 
bm-u Wyke on the east coast of Yorkshire, where a 
small colliery is worked in the lowest beds of the 
Oolitic series. 

It appears essentially distinct from all the species 
hitherto figm^ed of this extensive and difficult 
genus, but it approaches the P. pteroides of the 
Coal Measures. It is apparently distinguished 
however not only by its greater size, but also by 
its more membranous texture, and by the lowest 
pinnule of each pinna not being placed very 
obliquely in the angle formed by the separation of 
the partial from the common rachis. 

In the magnified representation in the accompa- 
nying plate, the artist has drawn the separate pin- 
nule as if it adhered to its rachis by the centre 
only ; but we believe this appearance to be caused 
by a decay of a portion of the base of the pinnule. 
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In general the pinnules adhere by their whole 
base, so that the pinnoB are pinnatifid rather than 
pinnate. This is correctly shown in the principal 
figure. 



188 



BEACHYPHYLLUM lilAMMILLARE. 



Bracliypliyllum mammillare. A, Bronqn. Prodr. p, 109. 



Communicated by Professor Phillips, from the 
Oolitic coal-field of Haibum Wyke, in Yorkshire. 

M. Adolphe Brongniart considers this as a 
doubtful Coniferous plant ; but it must be confessed 
that it has as strong a claim to be received as an 
unquestionable species of the Pine tribe, as any 
other fossil of which the leaves alone are known. 

Its general appearance, and the arrangement of 
its leaves, which are aU that we have to guide us 
in forming an opinion of its analogies, are quite 
those of the Coniferous plants allied to Araucaria 
excelsa, Callitris and Dacrydium. 
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Fia. 1. 2. 4. 



CARPOLITHES CONICA. 



From the Coralline Oolite of Malton, whence 
Mr. Williamson, Jun. has sent specimens to Pro- 
fessor Buckland, and drawings to ourselves. We 
have also seen it from Dr. Murray of Scarborough. 

It is the remains of some firuit. The specimens 
are conical and three-sided, with the base(?) convex 
and bordered with a single row of tubercles, and 
divided by three elevated ridges, while the sides 
are perfectly smooth. Sometimes the three-sided 
character is absent, and the specimens are merely 
flattened, with an elevated edge on each side, and 
an elevated line passing through the truncated end. 
The greater part seem to have lost tHeir external 
rind, but in one specimen, communicated by Pro- 
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" They are generally of a rounded or rather flat- 
tened form* The base^ or part of attachment, is 
surrounded by a ring of prominent but often irre- 
gular tubercles. The space within the cii'cle is 
generally divided in three by elevated ridges, which 
I can compare to nothing so aptly as to the lines of 
carbonate of Lime in a nodule of Septaiium. But 
these lines rarely pass beyond the circle, and in 
No. 3. do not exist ; a slightly elevated tubercle 
forms the centre. The other parts of the fossil are 
covered with very irregularly placed tubercles, the 
spaces between which are quite smooth. In none 
of the specimens I have seen^ which have not been 
few, was there any appearance of a division into 
lobes. The specimens are of a deep brown colour.'^ 
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HIPPURITES LONGIFOLIA. 



At t, 114 of the second volume of this work is 
figured the original species of this genus, from the 
Newcastle coal-field. 

By the kindness of Mr. Arthur Montague, of 
Park End near Lydney, in the Forest of Dean, we 
are furnished with the accompanying representa- 
tions of what seems another species, specimens of 
which exist in the collection of himself and Mr. 
Henry James. They occurred in the shale of the 
Forest of Dean coal basin. 

This appears to differ from 11. gigantea in the 
leaves being longer than the spaces between them, 
and the stem being quite smooth. 

Fig. 190 represents some fragments of the stem 
and leaves of the natural size ; fig. 191 is a dimi- 
nished figure of a considerable portion. 
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FAVULARIA NODOSA. 



Favularia nodosa. Bowman Mm, 



For the drawing and following account of these 
remarkable remains, we are indebted to J. E. Bow- 
man, Esq. of Gresford near Wrexham. 

" From the roof of the lowest bed of Coal at 
Flint Marsh Colliery, on the estuary of the Dee, 
among abundance of Sigillariee and Calamites of 
large dimensions. 

^^This beautiful fossil is in fine soft shale, and 
retains on one side the carbonized exterior surfisice 
of its vegetable form. The undulations and pen- 
cillings of the areolae, to which the basis of the 
leaves have been attached, are as clear and shai-p 
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as the impression from a seal, and even require the 
lens to shew their delicate inequalities. These 
areolae cover the whole surface, are wider than their 
length, and not only touch the intermediate fturow, 
but give it a waved character, by encroaching upon 
the contiguous row beyond it, right and left. They 
are separated from those above and below in the 
same row, by slightly and uniformly diagonal lines 
or septa, which throw them into rhombs. In this 
specimen the surface is flat, but in others, detached 
portions of the rows have a considerable elevation, 
with the intermediate funw deep in proportion. 
Where this is the case, the shale is seen to be more 
strongly impregnated with iron, which circumstance 
may have caused it to set, or harden quicker from 
its soft state, and so, more effectually to resist the 
superincumbent pressure. In the elevated paints, 
the transverse divisions of the rows, are nearly at 
right angles with the axis of the stem, which shews 
that their diagonal or slanting direction in the flat- 
ter parts, is the result of pressure, and not of a spiral 
arrangement of the leaves, as in Lepidodendra and 
modem Coniferaj. This will be evident by observ- 
ing that the diagonal septa ascend from right to 
left on one side of the fossil, and from left to right 
on the opposite one ; while all spirals ascend in the 
same direction,on which side soever they are viewed, 
as the stem of the Hop or Kidney-bean on its pole, 
or a thread wound round the finger from the base 
to the tip ; and these fossils are only flattened cy- 
linders. 
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" In its decorticated portions, the present some- 
what resembles Favularia tessellata, already figured 
at plates 73 and 74 of this work ; but the furrows, 
from the cause above mentioned, are somewhat 
wavy or zigzag, the areolae rhomboidal and shorter 
in proportion to their width, and the central scar, 
or vascular connection between the leaves and the 
interior of the stem, of an elevated circular or horse- 
shoe form, around and within which the general 
surface is depressed. In F. tessellata this portion is 
shaped like the club upon playing cards, with the 
central lobe elongated, and reaching nearly to the 
apex. It was not clearly stated in describing 'that 
fossil, that the engravings shew its decorticated ap- 
pearance, and that the exterior carbonized surface 
is in no part well preserved. 

" The irregularly warted zone which crosses the 
central portion of the fossil, interrupting the Ion- 
gitudinal rows, gives the idea of a joint, or division 
of the stem. As this mark occurs in a precisely 
similar situation, on both sides of eight or nine other 
specimens, and as no instance of a jointed structure 
has yet, (as far as I am aware) been found in any 
Favularia or Sigillaria, it may be worth while to 
examine how far it goes to support that character. 
I once thought it might be the eflfect of a twist or 
bruise the vegetable had received while in a soft 
state ; but a more attentive examination, shewed 
that some such accident had actually happened in 
another portion of the* decorticated surface, and had 
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left the impression of an irregular transverse rent, 
with a shai-p jagged edge, but without affecting the 
opposite side. I am therefore satisfied from this, 
and from the smooth unbroken undulations of the 
zone, that it is a part of the vegetable itself. Its 
inequalities have, however, been more strongly im- 
pressed on its interior than on its exterior surface. 
Indeed the areolae, though much ti'ansposed, and 
less densely imbricated in these parts, rfre never 
absent, and where they retain their carbonized sur- 
face, there is no exterior trace of joint or sheath, 
as in Calamites or Grasses. Again, in all the spe- 
cimens, the longitudinal rows of areolae, after having 
been more or less thrown out of their perpendicular 
direction, in the neighbourhood of the zones, soon 
regain their natural position. In two or three 
instances, however, an additional row is inserted, 
the space for which has been made by the bend 
or divergence of several of the collateral rows on 
each side, fi:om their parallelism ; but neither the 
one nor the other is narrower than the rest, in 
consequence of this intrusion. Lastly, in all the 
specimens before me, the zones or joints occur 
on both surfaces, and intersect the axis of the 
stem, at precisely the same angle as the trans- 
verse divisions of the areolae. Though I have shewn 
that this diagonal direction is the result of pres- 
sure, the coincidence of the joints is a fact of great 
importance as pointing to a common cause in the 
structure of the plant, and proving their original 
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position to have been at right angles with the axis 
of the stem. On the whole it appears highly pro- 
bable that these zones indicate the jointed structure 
of such plants as Favularia (and perhaps we may 
add, from general analogy, of Sigillaria also) but 
that the joints were not accompanied by any other 
external appearance than a less densely imbricated 
and perhaps a longer foHage, and an interruption 
of the parallelism of the rows. As there is no trace 
of ramification inany oftixe specimens, it occurred 
to me whether these joints might be the rudiments 
of a whorl of branches, as in recent Coniferae ; but 
the bases are not broad enough to render this pro- 
bable. In one instance only, two joints occur in 
the same specimen, viz., one at each end, separated 
by an interval of 4i inches, which may help to 
convey an idea of the real character and habit of 
these wonderful vegetables. If we suppose for a 
moment that the joints were ramuli, or whorls of 
longer foliage, the plant would not be very dissimi- 
lar to a gigantic Equisetum or Hippuris, whose 
stem was concealed by leaves or scales. 

" The specimens are all completely covered on 
both sides with areolae, arranged in perpendicular 
rows, which seem to lock into each other, and to 
form a rich mosaic work. It is singular that one 
surface should retain its carbonized exterior, and 
the other be for the most part decorticated. Yet 
they all are so. They are also generally broken 
off at the joints, but there is no interpal trace of a 
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phragma, or of a central wooded axis. As the spe- 
cimen figured (which is 10 inches long by neai-ly 
6 wide) is not half an inch thick, and not more 
than a quarter of an inch about the edges or sides, 
the absence of an axis goes far to prove that such 
plants were destitute of that arrangement. And if 
they had a jointed structure, the nodi must have 
been soft and perishable, as the thickness of the 
fossil is not greater where they occur. 

" T am not aware that either the leaves or fruit of 
these primaeval vegetables have ever been found, or 
at least identified. From the evidence we have of 
the abundance of the former, we are almost driven 
to the conclusion that they must have been supposed 
to belong to some other fossil, or that they have 
been of a soft and succulent nature, and have 
yielded to the wasting causes which the tougher 
material of the stem has resisted. Is it an impro- 
bable conjecture, judging from the veiy broad 
thick base by which they were attached to the stem, 
that in mature plants, they each fonned an invo- 
lucre, enveloping one or more seeds, like the leaves 
of Isoetes, or the imbricated scales of the cones of 
the Pinus family ?" 



a. Shews the exterior surface, which is of coal, as beautifully 
sharp and perfect as the finest impression of a seaL The 
inequalities of the surface are but slight ; but some of the 
more delicate lights and shades are so fine, I have not at- 
tempted to express them. 
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b. A portion of another specimen of the same fossil, shewing 
the interior surface or decorticated state, after the re- 
moval of the coaly shell. In this specimen the leaves are 
not quite so closely set. 

e. Portion of the same specimen as a, remarkable for the 
different arrangement of the leaves in the central part, 
where they seem to be disposed spirally or alternately, and 
in the specimen itself give the idea of a joint ; this sketch 
shows a part of the exterior leaf-base?^ and some of the 
decorticated portion. 
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At 1^ Z^ O^ *x» 



CARPOLITHES 



Fossil seeds from the calcareous Slate of Stones- 
field, one of the subdivisions of the lower portion 
of the Oolitic series, so remarkable for the sin- 
gular variety of its organic remains. The speci- 
mens are from the collection of Professor Phillips, 
who observes — " In general they may be affirmed 
to have much analogy with the Monocotyledonous 
fruit from the Oolite of Malton (Carpolithes coni- 
ca, t. 189). The nourishing vessels have left 
prominent marks ; on one flat plate is a very sin- 
gular arrangement.*' 

We find nothing sufficiently remarkable in the 
specimens to enable us to give even a guess at 
their affinity ; and it is even probable that three 
different species are here combined, namely A. 1 & 
3 ; A. 2 ; and A. 4. 

I 2 
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B. 1, 2, 3, 4. 



TRIGONOCARPUM NOEGGERATHI. 



This has already been published at t. 142. of 
the 2nd volume of this work. The specimens be- 
fore us occurred in the Newcastle coal-field, where, 
however, the fossil is rare ; it is always in groups 
when it is met with. The specimens are less 
water-worn than those before published, and will 
serve to give a more distinct idea of the species. 
They have been communicated to us fi'om Holy- 
well Colliery, by John Buddie, Esq., and from 
Wilmington Colliery, by Geo. Johnson, Esq. 
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ZAMIA LANCEOLATA. 



From the Oolite at Haibum Wyke, near Scar- 
borough, whence a drawing and description have 
been sent us by Mr. Williamson, Jun, 

" The rachis was straight, and apparently smooth. 
The pinnae were long and lanceolate, contracting 
at their base into the appearance of a short stalk ; 
sometimes they were opposite, sometimes alternate ; 
their surface is covered with a seiies of minute 
longitudinal striae, apparently simple, and not 
running out at the side of the leaf as in Otopteris ; 
but the seam in which the Haiburn plants are 
found, being of a more micaceous nature than tliat 
at Gristhorpe, veins and delicate markings are 
rarely preserved/' 

This leaf has no doubt been produced by some 
one of the Cvcadeoideous stems of the Oolitic 
Rocks, but there seems no present probability of 
our ascertaining by which. 
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ill mere fragment ; 80 abuuduut were they, that 
one layer of shale, not more than eighteen inches 
thick, in a space of ten feet square, furnished indi- 
cations of several hundred individuals. In this 
shale-bed fragments of vegetable remains were 
found, but too indistinct to allow of identification ; 
they had evidently possessed considerable sub- 
stance, but were changed into a fine shining coal. 

The leaves of this plant appear to have been 
about half an inch long, rounded at the extremity, 
decurrent at the back, and an'anged regularly over 
the surface of the stem. Whether the crushed 
end was a portion of the fructification, the specimen 
does not shew ; but we agree with Professor Phil- 
lips, in considering it analogous to the Voltzias of 
the new red sandstone. It may, however, have 
been an Araucaria, allied to Araucaria excelsa. 
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CALAMITES INEQUALIS. 



From the collection of Professor Phillips, who 
says, " This Calamites is, I think, a new species. 
Its irregular swellings, and unsymmetrical ramifi- 
cations are remarkable. ' 1 found it with a thousand 
others, chiefly of the ordinary forms of Calamites, 
in a sandstone quarry east of SheflSeld in 1827 ; in 
which quany you might easily obtain specimens 
four feet long, and not much tapering ; no roots 
are there seen, but the stems lie in all directions in 
the sandstone." 

It is most nearly related to C. Voltzii, with 
which it corresponds in its lateral scars, and irre- 
gular manner of growth ; but it seems to diflfer in 
its joints not regularly diminishing in size. The 
nodes are remarkably tumid at places^ as if knots 
were formed in the substance of the plant ; and, 
what is very interesting, the specimens confirm the 
opinion that Calamites were hollow. The cylinder 
that once was of vegetable matter has altogether a 
different texture from the interior, which is a coarse 
grit that separates fi-eely from the stem itself. 
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Tlic spceicrt derives its name from the diversity of 
form in the leaflets of different parts of the same 
leaf. In the specimen now figured they are all of 
the same oblong figure^ and altogether undivided ; 
but in other parts they are furnished with auricles 
at the base (see tab. 200 J, and so acquii*e, when 
not observed in connection with each other, the 
appearance of entirely different species. This 
peculiarity is by no means confined to Fossil Ferns, 
but also occure in several modem species of Pteris, 
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LEPIDOBTROBUS PINASTER. 



From the coal at South Shields : communicated 
by Thomas Stephens, Esq., North Shields. 

This new species of Lepidostrobus has several 
well marked characters that distinguish it from 
those already known. Its form is more narrow ; 
its scales have a more prominent scar ; their leafy 
points seem to have been more rigid; and the 
number of scales that the impression exhibits 
across it does not exceed three. The scales are 
rhomboidal, with a transverse oval scar at the end 
which is most rounded ; and that end is tliicker 
and bevelled oflF at the edge. In the middle of that 
margin of the oval scar which is next the bevelled 
edge is a small tubercle. Nothing is distinctly 
seen of the leafy points ; but there are streaks and 
stains as shewn in the figure, which may possibly 
be their remains. 

Although the cone is so placed in oiu' figure as to 
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have its broadest end downwards, yet we are by no 
means certain that it is not inverted ; on the con- 
trary^ as the bevelled end of the scales is at the 
base^ when the cone is in this position, and as in 
recent cones it is invariably at the apex, it is pro- 
bable that the greater width of one end than the 
other, which by the way is exaggerated in the 
figure, is owing to the scales of the upper end of the 
cone having opened a little, while those of the base 
remain closely pressed together. 
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LEPIDODENDRON ELEGANS. 



L. elegans. 8upri^ vol. 2. tab, 118. 



This beautiful impression of the surface of a large 
arm of Lepidodendron elegans, is from Felling 
Colliery. It is of the natural size, and completes 
the figure already given of the species in the place 
above referred to* 
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NEUROPTERIS HETEKOPHYLLA. 



N. heteropbylla. Supra Tab, 197. 



From Jarix)W Colliery. 

It is here that the separation of the leaflets of 
this fern becomes apparent. A collector would 
hardly suspect the specimen now before us, and 
that figured at tab. 197, to belong to the very same 
species, and yet the beautiful specimen figured 
by M. Adolphe Brongniart, at tab. 71 of his work 
on Fossil Plants, demonstrates the fact 

The species is near N. Loshit^ tab. 49, from 
which it differs according to Brongniart in the 
following particulars. " In that species the pinnse 
succeed each other on the common rachis for a 
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considerable space almost without alteration of 
form or size ; but in N. keterqpkylla they diminish 
rapidly, and the pinnae as well as the pinnules 
then assume very diflferent forms. Towards the 
extremity of the pinnae, on the contrary, the dimi- 
nution is felower, the general figure more lanceolate, 
more acute, and the last lateral pinnules are much 
more lengthened. It is nevertheless possible that 
both plants may be only varieties of the same 
species ;" a suspicion in which we are not only 
quite inclined to participate, but which we think 
might be well applied to many other cases. 
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DICTYOPHYLLUM CRASSINERVIUM. 



So very little is known of the plants belonging 
to the new red sandstone formation, that during 
the progress of this work we have never before had 
an opportunity of describing a single species. For 
the fine specimen now presented to our readers 
we are indebted to J. Walker, Esq. President of 
the Liverpool Institution, who brought it to Lon- 
don at the request of Mr. Murchison. 

It was found in what the latter gentleman con- 
siders the central part of the new red sandstone 
system of Great Britain, while excavating the 
Clarence Dock at Liverpool, and was presented 
to the Liverpool Institution by Dr. Traill. 

The specimen is that of a leaf of considerable 
size, of which only a portion of the upper end re- 
mains, the end itself and all the margin being 
broken off. It bears a striking resemblance to the 
leaf of some of the thick-ribbed cabbages, consist- 
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ing of geveral elevated ribs, full tliree-quarters of 
an inch wide, wliich spring at an acute angle from 
a midrib of about the same thickness, and divide 
towards the point into two or three branches^ 
besides in one place putting out lateral ribs Dear 
the base. Intermediate to the principal ribs are, 
in one place, transverse connecting elevations 
which we may suppose to have been secondary 
veins ; and in another place a small vein with late- 
ral veinlets. In the whole specimen there is a 
good deal of irregularity of arrangement in the 
parts^ and a greater want of symmetry than is 
usual in leaves. 

Nothing like this has before been seen either 
from the new red sandstone, or any of the beds 

. below the chalk. With tlie Voltzias, and other 
fragments described by M. Adolphe Brongniart 
it has not a single character in common ; and what 

. is more important it is beyond all cavil a Dicotyle- 
donous leaf. What it was there is, indeed, no evi- 
dence to shew ; and there is no object in offering 
mere guesses upon the subject. 

This is an interesting fact ; for as it has been 
considered that our Dictyophyllum rugosum, 1. 104, 
from the Oolite, is a Fern and not a Dicotyledonous 
leaf, as we however still believe, there was till 
now nothing positive to oppose to the opinion of a 
learned geologist that no Dicotyledonous remains, 
except of Conifersc, would be found in the beds 
below the Chalk. For ourselves we are persuaded 
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that geology offers no ground for assuming the ex- 
clusion of Dicotyledons from the primitive flora ; 
on the contrary, nothing opposed to the present 
design of the creation has yet been seen in any 
part of the flora of even the most remote periods, 
and if there is a general absence of the remains 
of Dicotyledons in the older rocks, it is surely 
more philosophical to ascribe that circumstance to 
the destruction of such plants, than to assume that 
this great class of vegetation, which now compre- 
hends two-thirds of all existing species, is of com- 
paratively modem creation. To say this is little 
short of an assertion that the whole plan of organi- 
zation of the Vegetable world has been altered since 
it was first called into existence out of chaos. 
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LEPIDODENDRON STERNBERGIL 



L. Sternbergii. Supra vol. 1. 1 4. 



We have already been so fortunate as to throw 
some light upon the nature of this extinct genus, 
in former articles in the present work. The ac- 
companying plate will serve to complete its illus- 
tration as far as our knowledge at present goes. 

It is the figure of a magnificent individual, 
which has lately made its appearance in the roof 
of the Bensham Coal seam, in vJarrow Colliery. 
It occurs in the great deposit of vegetable fossils 
which is there, as elsewhere, twelve -to eighteen 
inches above the seam of coal, and fortunately has 
been overthrown or settled down in a north and 
south direction, which being that of the gallery, 
it is plainly to be seen throughout its whole length. 
Many much broader stems of Lepidodendra have 
occurred, but as they did not happen to lie in the 
direction of the workings, they could only be 
traced from side to side of the passages. This indi- 
vidual was thirty-nine feet in length, from the root 
to the first division into branches, the greatest 
breadth three feet, and gradually tapering ; the 
ramifications of the branches extended to the coal 
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8IGILLARIA FLEXUOSA. 



From Killingworth Colliery, near Newcastle. 

In many respects this is very like S. remformis^ 
from which, however, it differs in the presence of 
mmierous, wavy, well defined lines, which appa« 
rently originate at the base of the leaves, and pass 
downwards, eventually losing themselves in the 
channels of the stem. 

We have already expressed ( Vol. 1. ^. 153.) our 
opinion that SigiUarias are not the remains of Tree 
ferns. In a late number of his excellent Histoire 
des Vegkavx fossiles^ M. Adolphe Brongniart, 
defends with great acuteness and ingenuity the 
opinion that they were of that nature. To us, how- 
ever, it still appears that the evidence is most 
defective and unsatisfactory, provided the genus 
Sigillaria is limited to the species with fluted 
stems : such as those which have been figured in 
this work. But if it is made to comprehend all 
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tlie scaiTed stems included in the genus by M. 
Brongniart, we in that ease are quite ready to 
admit^ that many (so called) Sigillarias, were either 
the rhizomata or trunks of Ferns. 
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LEPIDODENDRON OOCEPHALUM. 



From Jarrow Colliery. 

Apparently the fructification, in an incipient 
state, of a Lepidodendron allied to L. selaginoides 
and acerosum, but with more slender and longer 
leaves ; the scale-like appearance upon the siu-face, 
is caused by the breaking off from their base of 
leaves similar to those shewn at the sides. 
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LEPIDODENDRON PLUMARIUM. 



From Jarrow Colliery. 

Whatever was the nature of the Lepidodendron 
gracile, figured at plate 9, the same it may be sup- 
posed was that of the species which forms the 
subject of the present figure. It consisted of a num- 
ber of slender leaves, closely arranged over their 
stem, and curved upwards, like the plumes of a 
feather. 
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OTOPTERIS ACUMINATA; 
var. BREVIFOLIA. 



From the lower sandstoBfe of Haiburn Wyke near 
Scarborough. 

Mr. Williamson, Jun^, to whom we are indebted 
for the drawing, observes that the leaflets are con- 
siderably shorter and less acuminated than those 
of the first 0. acuminata ; they are also bhmter. 
But these slight differences are no more than may 
be expected in different varieties of the same 
species. 
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SOLENITES? FURCATA, 



From the lower sandstone of Haibum Wyke near 
Scarborough ; communicated by Mr. Williamson^ 
Jun. 

It occurs in the state here represented, the sur- 
face being marked by traces of delicate strias. We 
place it in Solenites rather for the sake of giving 
the plant a station and a name, than because we 
have any reason for considering it of the same 
nature, forther than its similarity of appearance. 
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OTOPTERIS OVALIS. 



From the Oolitic formation of Gristhorpe Bay ; 
communicated by Mr. Williamson, Jun. who says, 
that two specimens only have been discovered, 
one of which was much smaller than that figured. 
Both specimens had a small short petiole, but 
they were not found attached to any tiling. They 
are composed of a thin brown substance which 
may be removed from the shale with a penknife. 
Each leaf consists of a midrib passing through to 
the point, and of veins either simple or once 
forked, planted perpendicularly upon it. 

It is probable that the specimens are leaflets of 
some compound leaf, and possibly of a new Otop- 
teris, to which genus we refer them. 
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CARPOLITHES ALATA. 



Carpolitbes alata. Supr^ vol. 2. /. 87. 



From Jarrow Colliery. 

We presume this to be a more complete state of 
the fossil figured at plate 87 of the second volume 
of this book^ and probably to be the same as the 
fig. 4. tab. 45. of Sternberg. In those specimens 
the shell has been broken and the interior laid 
open ; here, on the contrary, we have a view of 
its external form, without however any additional 
information as to what it was. 
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SPHENOPTERIS EXCELSA. 



From the Newcastle Coal-field. 

The specimens of this very beautiful fern are so 
imperfect, that we can neither ascertain what the 
margin was of the leaflets, nor the nature of their 
veins. It appears, however, to belong to the genus 
Sphenopteris in the neighbourhood of S. Conwayi^ 
where it must stand until better evidence shall be 
produced as to its precise sti'ucture. 
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PECOPTEEIS MARGINATA. 



Pecopteris marginata, Ad. Brongn, HUt. des VifgSt./osi. 1. 291. 

t. 87. 



A fern of frequent occurrence in the Coal of the 
North of England. 

What is here represented is a pinna of a bipin- 
natifid leaf; the pinnules seem to have been 
drawn a little together before the plant was fixed 
in the matx-ix, and there is every appearance of its 
having been some hard-leaved species. 

M. Ad. Brongniart compares it with Pteris 
biaurita. 



M 2 



214 



SPHENOPTERIS CUNEOLATA. 



From the Newcastle Coal-field. 

The forked stem of this fern approximates it to 
8. artemisisefolia and its allies, from which it is dis- 
tinguished by the narrow, wedge-shaped, entire, or 
emarginate lobes of its leaves. In that respect it 
may be compared with S. furcata^ but that plant 
has a regularly bipinnatifid leaf. 

Not a trace of veins could be found in the 
specimen from which the drawing was made. 
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PECOPTERIS OEEOPTERIDIS. 



Pecopteris oreopteridia. Ad. Brongn. Hist, des ViffSi.fossiles, 
I. p. 317. t. 105./ 1,2,3. 



One of the finest of the coal-measure ferns, and 
in all probability the remains of an arborescent 
species. Sent from Welbatch, near Shrewsbury, 
by the Rev. W. Corbett. 
I Its bipinnate character and its large size will 

prevent its being easily mistaken for anything ex- 
cept P. polymorpha^ and from that species M. Ad. 
Brongniart well distinguishes it by the veins of the 
leaflets, which, here, are simple or only forked, and 
in the former plant dichotomous or twice forked. 
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CALAMITES APPROXIMATUS. 



Calamites approximatus. Adolphe Brongniart Hist. 1. 133. L 24. 
t, 15./ 7, 8. — Artis Antediluv, Phyfol. t. 4. 



The accompanying drawing was made from a 
beautiful specimen of this plant, nearly fifteen 
inches long and three inches and three-quarters 
wide, communicated by Professor Buckland from 
Camerton. 

It agrees in a striking manner witli the figures 
of Artis and Adolphe Brongniart, with the addition 
of a number of pits placed on the articulations, in 
a quincunical manner, as in Calamites cruciatus. 
Hence it is probable that the latter supposed spe- 
cies will require to be reduced to (7. approodmatus. 
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BOTHRODENDRON PUNCTATUM, 



BothrodendroD punctatum. Suprh V0I, 2. tab, 80. 



It IS not uncommon to find in the sandstone of 
the coal measures such bodies as that now repre- 
sented: oblique flattened convexities, having a 
circular scar or two at their apex, and their sides 
indistinctly marked by depressed or elevated lines, 
losing themselves in the sandstone. 

These bodies are the bases of the cones of Bothro- 
dendron, and are already alluded to at Plate 80. 
To what is there said concerning them we find 
nothing to add. Such a cone as the one before us 
once fitted into the sockets shewn on the stem at 
Plate 80 ; its apparent apex is the base, its true 
apex is lost in the sandstone, and the scar at 
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the centre of its convexity is where it joined the 
trunk. 

The specimen here represented was communi- 
cated by D, D. G. Lloyd, Esq. from Ketley, east of 
the Wrekin, a freestone quarry belonging to Lord 
Gower. 
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BRACHYPHYLLUM MAMMILLARE. 



Brachyphyllum mammillare. Suprd tab. 188. 



We have been induced to republish this plant 
in the hope that a second figure would convey a 
more correct idea of it than the first, in ^ which the 
ends of the branches were represented too thick, and 
the points of the leaves in the magnified view too 
sharp, convex, and recurved. In some respects the 
present plate is more correct, but the magnified por- 
tion is made to resemble too much the surface of a 
Lepidendron, covered with lozenge-shaped scars. 

In reality the fossil has its old branches closely 
covered with short, ovate, rather obtuse, appressed, 
ribless, scale-like leaves, which diminish in number 
as the branches diminish, till, without altering in 
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form, they become on the youngest twigs merely 
alternate. It should be compared with such recent 
Coniferous plants as are represented at t. 127 of 
this work. 
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CAEPOLITHES SULCATA, 



In ironstone on Wardie Beach, near Newhaven, 
found by the Lord Greenock. 

This fruit may be thus described. Ovate, three- 
eighths of an inch wide, by five-eighths long, chalky 
white, tapering to the point, very slightly depressed 
at the base, with about ten deep furrows, wjiich do 
not reach the base^ apparently one-celled^ with a 
thick pericarp. 
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2. & 4. TRIGONOCAEPUM NOEGGERATHI, 



See Plate 193. B. 



1. & 3. TRIGONOCARPUM OLIV-^FORME. 



From Peel stone quarry, near Bolton. Mr. 
Dawes. 

These are obviously Palm fruits (see vol. 2. pldfe 
142.) T. olivaeforme has only three angles instead 
of six, and is more ovate ; otherwise it hardly 
diflfers from T. Noeggerathi. 
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PECOPTERIS BUCKLANDII. 



Pecopteris Bucklandii. Ad. Brongn. Hist, dea Vigit.foMMe*, 1. 
319. t 99./. 2. 



From the Newcastle coal-field. 

Our specimen is in the same state as that sent 
from Camerton to M. Brongniart by Dr. Buck- 
land ; so that we are equally unable to say whether 
it is a species with a tripinnatifid or bipinnatifid 
leaf. It is, however, easily known by its small 
size, as compared with P.'oreopteridis, &c. to which 
it approaches. M. Brongniart says that the very 
oblique direction of the veins, which are bifurcate 
near their base, and sometimes forked again near 
the top of their upper arm, constitutes a good dis- 
tinguishing character. 
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8TERNBERGIA APiPROXIMATA. 



Stembergia angulosa. Jrtis Aniedil. phytoh t 8. 
Stembergia approximata. Ad, Brongn. Prodr, p. 137. 



A most singular coal-measure plant, occurring 
in most of the coal-fields of this country, but not 
abundant any where. The specimens are usually 
found in sandstone, and are covered with fine coal, 
which either adheres in the form of an even thick 
glossy integument, or adheres in a powdery state to 
the surface of the stem. 

The specimens figured in plate 225, are from 
Somersetshire and Newcastle ; that in plate 224 is 
from Halliwell stone quarry near Bolton, from Mr. 
Dawes. They diflFer in size, in being more or les* 
angular, and in the distance between their cross 
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bars ; but we see nothing to justify us in consider- 
ing sucli characters as of specific importance. 

When the integument of coal is broken off^ these 
plants are sometimes found simply marked by 
horizontal depressed lines, which meet alternately 
from opposite sides anastomozing in the middle ; 
but in other cases the space between the lines is ex- 
cavated into deep furrows, and honey-combed as it 
were by the fonnation of short perpendicular bars 
which connect the lines ; traces also may be found 
of lines running along the sides of the stem for a 
considerable distance. The result of this is that 
many stems appear as if they were composed of 
horizontal plates, about 1-1 6th of an inch apart 
and held together by some connection in the axis 
of the stem : a most extraordinary appearance, to 
which we know of no parallel, and which we are by 
no means prepared to say is their real structure. 

M. Adolphe Brongniart regards such stems as 
analogous to those of Yucca or Dracaena, consider- 
ing the horizontal lines as the stations of leaves 
which have fallen oflF. We regret to say that we 
have no evidence to produce either in confirmation 
or refutation of this opinion, beyond what the plates 
and the above remarks afford. 
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ZAMIA OVATA. 



We received this beautiful and unique specimen 
from W. Eichardson, Esq.., F.G.S. who found it 
upon the coast of Kent, near Feversham. The 
surface of the land in and about that place is 
covered with bouldered Green-sand fossils, to which 
this also belongs. 

It is evidently of the same nature as the cone 
figured at plate 125 of this work, but appears to be 
distinguished specifically by the ends of the scales 
being acute or nearly so, and not truncate, and by 
the ovate form of the cone itself. The specimen is 
much rolled ; but whether these differences can be 
assigned to that circumstance must be shewn by 
fiirther evidence. 

It is not a little curious that the only two Zamia 
cones yet found in the Green-sand should both have 
been partially devoured on one side. Here the 
figure A; 2. shews that the whole interior of the cone 
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is laid open on one side, as in Professor Henslow's 
specimen of Zamia macrocephala. 

The cone is broken off at the bottom, and was 
therefore longer than what is figured ; but it is 
probable that the fracture has taken place near the 
base. 
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STROBILITES WOODWARDI. 



Communicated by Mr. Woodward of Norwich 
with the following note. 

^' The strobilus, originally three inches long, 
was fomid in a layer of decayed wood and vege- 
table matter at the base of Paston Hill, near 
Mundesley, a portion of the line of the Norfolk 
cliffs. It is seen in nmnerous other places in the 
cliffs between Hasboro and Cromer, and consists 
of wood, bark, leaves, seed-vessels, &c. an accu- 
mulation similar to those seen on the surface of a 
plantation. I consider this layer to be the remains 
of the forest trees of the antediluvian period, as, 
above it, are in some places 10 feet, in others more 
than one hundred feet, of diluvial debris. And 
although there may be some similarity in the 
appearance between these remains and those found 
in the forming of the Dilham canal, about four 
miles inland from the line of these cliffs, still it is 
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evident from the nature of the remains in that 
locality that they are lacustrine, and of the post- 
diluvian period." 

The cone is in the state of half charred wood, or 
rather in that of wood met with in the brown coal 
formation ; and has a strong woody centre, romid 
which are loosely arranged a considerable num- 
ber of woody scales as in the cone of the European 
Larch. The scales are so much broken that their 
origiBid form cmnot be ascertained with eertdntr; 
it i. probable, however, that they we« en^ 
rounded, rather oblate, and thinned off to the edge, 
as in the genus Larix. 

Possibly this may be referable to the genus 
Voltzia, of which all the species hitherto discovered 
are from the new Eed Sandstone, or Gfrh higarri. 



1! 




228 



HALONIA REGULAllIS. 



Fig. 1. from Halliwell stone quarry near Bolton ; 
fig. 2. from Peel stone quarry near Bolton; both 
communicated by Mr. Dawes. 

These are- most remarkable specimens of this 
curious genus. They are quite distinct both in 
dimensions, and in the regularity with which their 
tubercles are arranged, from either of the species 
previously figured. 
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FILICITES SCOLOPENDRIOIDES. 



Filicitcs scolopendrioideB. Ad. Brongn. Ann, des sc. nat. xvi, 
443. i. 18./ 2. Hiaioire des Yeg. fo99. 1. 388. t. 137./ 2. 



The specimen figured by M. Adolphe Brong- 
niart under this name from the Grfes bigarrd of 
Sultz-les-Bains is in a state of fructification. That 
from which our plate has been taken was barren ; 
we received it from Mr. J. S. Bowerbank, who 
procured it from the New Red Sandstone near 
Whitby. It was so long that we can only shew 
the upper and lower extremities, and is chiefly 
interesting as proving that the principal distinction 
between the barren and fertile pinnce of the plant 
consists in the former being adherent to the rachis 
by their whole base, slightly falcate and obtuse, 
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as is represented in M. Brongniart*s figure at the 
bottom. 

No evidence concerning the veins was afforded 
by Mr. Bowerbank's specimen ; but it proved most 
distinctly that the leaf was not simple as M. Brong- 
niart supposes^ with parallel simple oblijjue rows of 
fructification, but pinnated, with the upper pinnae 
covered all over their back with fructification. The 
barren pinnas either occupied only tlie lower part 
of the leaf, or, as in the specimen before us, con- 
stituted the whole leaf^ as in the modem Acrosticha 
aureum and inoeiquale. 

We consider this plant nearly allied to the Indian 
Acrostichum Wightianum. 
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SPHENOPTERIS LINEARIS. 



Sj)henopteris linearis. Sternb. FL /, 42. /. 4. Ad, Brtmgn^ 
Hist, dea, Teget.fossiles, 1. 175. t. 54. fi^. 1. 



Found by Count Sternberg in the Bohemian 
Coal-field, and by Dr. Hibbert and others in that 
of the North of England. 

The broad wedge-shaped pinnules, with trun- 
cated lobes, which have • pretty generally two or 
three shallow crenatures at their end, together with 
a compactness of growth not common in the genus, 
mark this species at first sight. 

The plant figured at plate 181 under the name 
of Sp. furcata is too near this, llie true Sp. fur- 
cata is more divaricated with longer and narrower 
lobes to its pinnules. 
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TO 



VOLUME II. 



It was a part of the plan laid down when we 
commenced this work, to take the opportunity- 
afforded by the appearance of each succeeding 
volume, to state such general opinions as we might 
be led to entertain on the subjects embraced; 
accordingly, it is our intention at the present time 
to detail some views we have been induced to take 
of the circumstances imder which the vegetable 
fossils of the Carboniferous formation have been 
deposited and mineralized, together with a gene- 
ral sketch of the rocks comprised in the term 
"Coal Measures;" in the structure and com- 
position of which, vegetable remains form so im- 
portant a part, as to give an economical value to 
them, far surpassing any other. In doing this, 
we beg it may be held in view by our readers, 
that our references will be made exclusively to 
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great Coal field of the North of England. 

;:We have several reasons for limiting ourselves, 

» ^ the present article, to this district ; the first is, 

**{t-has been far more extensively worked, and its 

:. productions are, consequently, better known than 

any other. It has, also, fiimished us with a very 

large portion of the materials we have hitherto 

made use of; and the residence of one of the 

Authors in the midst of it, has necessarily brought 

the circumstaiices attending it more particularly 

under our notice. There is a convenience, also, 

in thus limiting our references, as our observations 

cannot occupy a large space ; besides which, we 

are convinced, that, in every essential circum- 

..«ace,thehU;^ofone«ri«ofCo.lm«.ure, 

is the history of every other of the same age. 

It was our wish to have appended to this a 
Catalogue of all the vegetable fossils hitherto dis- 
covered in it; but, in attempting to form one, 
we have immersed ourselveg in a labyrinth of 
difficulties^ one half of its fossils having never 
been described; and, although we could easily 
ally a portion of these to known genera^ yet the 
greater number of them would remain absolute 
riddles — ^waiting for some fortunate discovery by 
which they are to be connected with fossils already 
known, or proved to belong to others yet to be 
discovered. 

The beds usually denominated the Coal mea- 
ftureR| being the higher part of the Carboniferous 
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formation, occupy a large portion of the Counties 
of Northumberland and Durham, reposing upon, 
and being conformable to, the inferior members 
of th<e series. They consist of irregularly alter- 
nating beds of sandstone, shale, or argillaceous 
schist, and coal, whose aggregate thickness may 
be estimated at 300 fathoms. This may not be 
correct, but is, probably, near enough the truth 
for our purpose. 

With the exception of the coal itself, and a few 
layers and nodules of clay-iron-stone, embedded 
in some of the shales, the whole of these beds are 
of mechanical origin, the shale being evidently 
laminated clay, or mud, consolidated by pres- 
sure; and the sandstones abraded Quartz, Fel- 
spar, and Mica, agglutinated by an argillaceous 
or calcareous cement. From whence the im- 
mense mass of travelled matter, of which these 
sandstone and shale beds are composed, may 
have come, it is somewhat difficult to conjecture. 
The sandstones of the series below the Coal mea- 
sures, denominated millstone grit, contain inter- 
spersed masses of water-worn quartz, of consider- 
able size ; and rarely amongst those of the Coal- 
formation, a bed will be found, partaking of the 
same characters ; but the mass consists of minute 
siliceous grains, which are not rounded, or but 
partly so ; from which it is fair to infer, that, what- 
ever were its origin, the sand of which they are 
composed was not brought from any great di&- 
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tance, or formed like the sands of our sea-shore, 
by the slow action of attrition upon rocks pre- 
viously consolidated, but that it had, probably, 
been produced by the iniin of crystalline rocks, 
so slightly coherent, as to have been unable to 
withstand the violent action of water, to which 
they had been exposed. The sandstones are all, 
more or less, micaceous, some of them containing 
that mineral in large quantity ; where this is the 
case, and the plates are of considerable size, the 
stone is finely schistose. This is another proof 
that the materials forming the sandstone, had 
undergone little mechanical action previous to 
deposition, or the fragile mica would have dis- 
appeared. 

In the series of beds, the coal itself forms^ in 
bulk, a very inconsiderable portion of the whole. 
Forty seams are enumerated, but the greater part 
of them are too thin to be worked to profit. 

The district has long been famous for producing 
coal of the finest quality, which has been exten- 
sively worked, and, up to the present period, the 
largest mining speculations in the kingdom, and, 
probably, in the world, are carried on within it. 
This being the case, it has become a matter 
of great economical importance, to define, as 
nearly. as possible, each separate bed in the series, 
and this has been done with great minuteness. 
It is the universal belief of those best practically 
acquainted with the subject, that even the thinner 
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beds of coal, when not cut off by the rise of the 
strata to the surface, or by some fault, are spread 
out over the whole area of the formation. Whether 
this be the case or not with all the seams, we 
shall not stop to enquire ; but the two beds known 
as the High and Low Main Seams, from their 
not only being the thickest, but as affording, in 
their whole mass, coal of fine quality, have been 
worked for centuries, and are known over a space, 
in the first instance, of more than 80, and in the 
second, of 200 miles square. 

In studying the Carboniferous formation gene- 
rally, with reference to the circumstances under 
which its different members have been deposited, 
nothing is more singular than the sudden change^ in 
the nature of the beds composing it, and the clearly 
defined line by which these beds are separated 
from each other; this is most particulai-ly striking 
in the lower portion, where a thick stratum of 
Carbonate of Lime will be seen to terminate 
abniptly, and be immediately succeeded by a 
bed of entirely mechanical origin, and of a com- 
position so opposite, as to contain scarcely any 
calcareous matter whatever. Nor is the difference 
of the nature of the two beds more striking, than 
the difference of their imbedded organic remains ; 
whilst those of the limestone are almost exclu- 
sively of marine animals, the sandstones very 
rarely contain fossils at all j and these, when pre- 



sent, are, in a majority of cases, terrestrial yeg«- 
tikbles. 

' The Carboniferoas formation presents, from the 
lowest to the highest member^ a series of the same 
vegetable forms. In the sandstone beds^ imme- 
diately succeeding the Old Red Conglomerate, 
which occurs at the base of the foimation, along 
the line of the great Cross Fell fault, Bigillariai 
Lepidodendron, Calamites, and Stigmaria, begin 
to make their appearance ; as we ascend, the vege- 
table remains increase, whilst those of marine 
animals, which existed in the limestone and shale 
in profusion, decrease, until we arrive at the 
Coal formation proper, where marine remains 
disappear, giving place to those of vegetables 
alone. 

In this part of the series, we have the remains 
of plants in every bed; the sandstones contain 
them, but, from the roughness of their mecha- 
nical composition, it is the larger and stronger 
stems only which have left their forms impressed 
upon rocks of this class. Coal itself very rarely 
retains any outward marks of its vegetable origin, 
but the shale bed, immediately over the coal, 
(when that substance forms the covering, as it 
usually does,) furnishes us n^ith fossils in the 
greatest abundance. These are exposed by the 
operations of the miner, who, in removing the 
coal, often brings to light vegetable forms of sin- 
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gttlar beauty and variety, which are almost inva- 
riably found parallel to the laminae of the stone, 
and pressed flat^ their outward form being re- 
tained on the shale as it was taken by the soft 
mud which sealed them up^ their substance being 
converted into coal. Very large stems are often 
found standing across the strata^ and penetrating 
through several different beds. 

The vegetable origin of coal is now universally 
conceded ; and it is almost as universally believed, 
that the plants, of the remains of which it is com- 
posed^ were swept by ton-ents from some neigh- 
bouring high and dry land, into lakes and estuaries, 
where, becoming saturated with moisture, and 
loaded with sand and mud, they sank to the bot- 
tom, and there reposed upon previously deposited 
beds of sand and mud ; another vegetable mass 
being in turn washed off, and buried by succes- 
sive deposits of these substances, to be followed, 
in due time, by another, and another. 

Associated with the seams of coal, and in the 
beds immediately surrounding them, stems of 8i- 
gillaria, of a large size, are frequently found 
standing erect, with their roots proceeding from 
them on all sides, (see vol. 1. plate 54.) We are 
aware that the evidence of plants in this position ) 

having grown on the spots where we now find j 

their remains, is not complete if taken alone, as 
it has been argued they have been floated from a 
distance, and left standing in an upright position 
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by the force of gravity, as is known occasionally 
to be the case during floods, where trees are re- 
moved along with the soil in which they grew ; 
and this seems to have been certainly the case 
with the upright stems in the sandstone of the 
French mine of St. Etienne, where the diflerent 
levels of their roots prove, as M. Constant Provost 
has already remarked {Diet, des Sc. art. Terrain^) 
that they could not have grown where they now 
stand ; but in the Lias Cliflfe near Whitby, where 
the fragile stems of Equisetum columnare occur 
perpendicularly, they cannot have been so placed 
hy force of gravity ; and if evidence the most con- 
clusive be required of the fact of vegetables having 
sometimes been overwhelmed on the spots where 
they grew during the deposition of the strata, it is 
furnished by the Fossil Forest of what is called the 
" Dirt bed," immediately over the fine building- 
stone of the Island of Portland; and sub- marine 
forests of the present day supply us with the same 
fact, connected with a different order of things. 

The fossils of the Coal measures occur often in 
groups; thus in the roof of the coal in Felling 
Colliery, the remains of Pecopteris heterophylla, 
(see vol. 1. plate 38,) were, a few years ago, 
most abundant ; they occuiTed alone, almost un- 
mixed with any other, over a considerable space, 
but, beyond that have been rarely found, so that 
they are now comparatively scarce. Could such 
grouping have taken place if the individuals had 
been swept from a distance ? • 



In plate 31, vol. 1, we figured a nearly perfect" 
specimen of Stigmaria ficoides, which was found, 
with two others, almost as perfect, in the shale 
foiining the covering of the coal, in the Bensham 
seam, Jarrow Colliery, at the depth of about 900 
fathoms from the surface ; since that period, l4 
othera have occurred, all in the same bed, and 
within a space of about 600 yards square.* 

Two of the specimens above alluded to, have 
been recently removed from the mine; one is the im- 
pression of the under side of the plant, shewing the 
central concavity, and 15 arms proceeding from it, 
four of which are distinctly branched ; they are 
all truncated, the longest being four feet and a 
half. 

The other specimen, of which the following is 
a sketch — 




is of much smaller dimensions ; and, in this case, 
fortunately, the fossil has detached itself from the 

• Thnt a proper idea may be formed of the abundance in 
which tht! reiimin:* of Stigniaria occur in this bed, it should be 
stated, that lboi>e ulluded Ui above, Iiave all beeu brought to 
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roof, thus afifbrding an opportunity of examining 
the upper surface of the central portion, which 
none of the before cited instances did. This ex- 
hibits the same wrinkled appearance, with indis- 
tinct circular spots, as the under side described 
vol. 1, page 104 ; it has nine arms, five of which 
sub-divide into two branches, at about 18 inches 
from the centre of the fossil, and one at three feet : 
in this, as in the other instance, thej are all 
broken oflf short. This fossil^ as before observed^ 
occurred in the bed of shale immediately over the 
coal, towards which all the branches slanted- 
Two of these, which were longer than the others, 
were seen to reach the coal, where they were lost 
in the mass ; whether the others had done so or 
not, could not be ascertained. 

It would be out of place here^ to recapitulate 
what has been already said of the form and nature 
of this strange fossil ; but we must be allowed to 
observe, that the opportunities of ftirther exami- 
nation afifbrded by these several specimens^ have 
proved that the centre was a continuous homoge- 
neous cup, or dome, and not the remains of the 

light in a short period, by the working of the mine ; and that 
only in the roof of the passages, as from the mode of operation 
rendered necessary by the nature of the bed aboye the coal, 
at the first working, two-thirds of that substance is lefb stand* 
ing for its support ; when this coal is afterwards removed, the 
roof will fall, so that it may never be possible to ascertain how 
many of these fossils now remain covered up. 



arms squeezed into a single mass, as we formerly 
Burmiaed it might be. We have, also, been fur- 
nished with the most convincing evidence of the 
leaves proceeding from the stem in all directions, 
thus: — 




(A) Layers of Shale 



and, although we must stUl suppose the great length 
aligned to the leaves by that intelligent obserrert 
Mr. Steinhauer, of 20 feet, to have originated in 
some error of observation, it gives us pleasure thus 
furthei- to confirm the views originally taken by 
him, of this singular tribe of plants ; we have, our- 
selves, seen the leaves well defined, three feet 
long. 

Could it be possible for these plants, of a yield- 
ing fleshy substance, with numerous arms pro- 
ceeding on all sides from a central dome, to be 
floated from the dry land, and buried in the mud 
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of an estuary, without being broken and squeezed 
— the extent of the out-stretched arms, when per- 
fect, having been at least 20 to 30 feet ? If they 
had been so floated, they must of necessity, in 
sinking down upon the muddy surface, have become 
flattened, and could not have presented the convex 
form we now find them invariably in. The leaves, 
also, which thickly surrounded the arms, could 
not, under any circumstances, even supposing 
them to have been hard woody spines, (which 
they assuredly were not,) have taken the direc- 
tion in which we now find them, proceeding from 
the stem on all sides at right angles to its axis, and 
penetrating the shale, even pei-pendicularly up and 
down,to the extent of two or three feet, at least; had 
the plants been floated, die leaves, on the contrary, 
must of necessity have been pressed upon the 
arms, surrounding which we should have found 
their remains, in confused masses, and spread out 
irregularly by their side, in the plane of the sur- 
face on which the plant had finally reposed ; none 
of this, however, takes place ; but, on the contrary, 
when the shale is split, so as to expose the sur- 
face of the fossil, the leaves are seen proceeding, 
with the greatest regularity, each from its sepa- 
rate tubercle, those only being distinct in the 
length and breadth, which, when in a growing 
state, had been shot out in the plane which is 
now the cleavage of the shale. (See plates 32 
and 33, vol. L) 
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From all these circumstances, we are compelled 
to conclude, that these Stigmarise were not floated 
from a distance^ but that, on the contrary, they 
grew on the spots where we now find their re- 
mains, in the soft mud, most likely, of still 
and shallow water. It is worthy of observa- 
tion, that the fossil remains of a Unio, (under- 
scribed,) occur, in considerable abundance, asso- 
ciated with the Stigmariae, but, in a shale, which 
forms the covering of the high main coal in the 
same colliery; and about 45 fathoms above the 
Stigmaria bed, as we may very appropriately 
designate it, there is, in one spot, a considerable 
accumulation of this same fossil Unio ; the coal 
has been worked out under the layer of shells, in 
all directions, and they are found to cover an area 
of 5000 square feet. The shells are partly em- 
bedded in the coal itself, (which is spoiled by 
them,) and partly in the shale above it ; the bed 
is about 18 inches thick ; the animals have, evi- 
dently, died at various ages ; and the shells, of all 
sizes, are, many of them, gaping open. As it is 
impossible to conceive these, consisting of one 
species only, to have been brought from a dis- 
tance, and deposited here, we must conclude, that 
this bed of shells, (and there are many more 
known in other parts of the series,) marks what 
had been, for some considerable period, as com- 
pared with the age of man, the uppermost sur&ce 
of the earth, upon which fresh, and, probably, still 
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coal, and that was a pebble of water woni gvey 
quartz, in Backworth Colliery, near Newcastle; 
we may be tolerably certain that such a circum- 
stance is not common, as the high character of 
the Newcastle coal arises, in part, from the total 
absence of foreign matter. 

Other arguments, to prove that the plants which 
formed coal were either not drifted at all, or at 
least not from any great distance, may be found 
not only in the perfect state of the leaves of many 
Ferns, but in the sharp angles of the stems of 
plants which there is every reason to believe 
must have been of a very succulent nature, such 
for example as Favularia tessellata, tt. 73, 74, an( 
75 of this work ; and many of the Sigillarias, some 
of which occur with their surface marked with 
lines and streaks so delicate, that a day's drifting 
would have injjired them. Again, at t. 76, we have 
figured a cluster of the fi-uits called Cardiocarpoi 
acutum ; had these been drifted, one would thinl 
they must have been dispersed, instead of being 
collected into one spot, just as if they had fallen 
there from the plant that bore them. 

That the fossils which we find irregularly in- 
terspersed in the sandstones, or shales, of this 
formation, may have, in some instances, originated 
from drifted vegetables, there is, perhaps, reason 
to believe ; thus it may have been with Dicotyle- 
donous trees, fragments only of whose stems have 
been traced 70 feet long, without either extremity 



being seen ; these we are sure must have growA 
upon a dry surface, and that surface have been 
unchanged for many years. And, in fact, they 
are found in just the state in which we should ex- 
pect to find drifted stems, their limbs shattered^ 
their bark beaten and rotted oflF, and their wood 
in a high state of decay. But that any consider- 
able part of the plants which foitoed the beds 
of coal were drifted at all, appears^ from the fore- 
going remarks, to be highly improbable ; that they 
should have been brought by equatorial currents 
from the regions of the tropics, is perfectly chime- 
rical. 

When such a mass of vegetable matter as is 
now periodically brought down by the Mississippi, 
is deposited upon mud, or sand, of which the 
bottom of some of its branches, or bays, may con- 
sist, and is there covered by another bed of sand, 
or mud ; is it likely, that, if, at any ftiture period, 
the Carbonaceous deposit should be removed, 
the surface of the beds, either above or below it, 
would be even and flat ? Would it not rather be 
found, that the interstices and inequalities which 
there must be betwixt the trunks of the trees, 
had been filled up by the matter which covered 
the mass, and that some of the stronger stems^ 
having settled unequally, had stood out, pene- 
trating the surrounding soft strata, either above, 
or below ? Something of this kind, under similar 
circumstances, must, at all times, have been the 
case ; yet, nothing like an indication of it attends 
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oar coal beds, for, not only are they, as before 
observed, free from the admixture of matter fo- 
reign to the formation, but the surfaces by ^hich 
the coal is separated from the beds above and 
below it, are as even and well defined, as those 
of the limestones in the lower part of the series. 

From the circumstances already related, we are 
compelled to the conclusion^ that the beds of coal 
chiefly originated in vegetable matter which 
lived, died, and was decomposed, upon the spots 
where we now find it. The analogy of Peat, at 
the present day, naturally suggests itself; and, 
according to this view of the subject^ we must 
consider each of our coal beds as having originated 
in an "extended surface of marshy land^ covered 
with a rank luxuriant vegetation. Should the 
length of time required for such an accumulation 
of vegetable matter suggest itself as a difficulty, 
it may be in part got over, when we bear in mind 
the feet of the enormous size of the individual 
plants, and that all those having any living analo- 
gues, sufficiently attest a much more rapid growth, 
consequent upon a heated humid atmosphere, than, 
at present, is anywhere known to take place. The 
difference is, probably, not greater betwixt the 
stunted growth of an Iceland vegetation of the 
present day, and the rank luxuriance of a tropical 
swamp, than between even the latter and the ve- 
getation of the Carboniferous period. 

The remains of Stigmaria are so abundant 
throughout the whole of the Carboniferous for- 
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mation^ that it is impossible to travel far along 
anj road, without its form being detected bj the 
practised eje. In some of the best and most closely 
observed instances of its mode of occurrence in the 
bed before described^ the arms could be traced 
from the central dome, slanting downwards into the 
coal, where all trace of them was completely lost. 
Goal, which rarely bears any outward vegetable 
form, presents that of Stigmaria oftener than any 
other, and it is certainly one of the most abundant 
fossils of the whole formation ; from which facts, we 
should appear to be fiiUy warranted in considering, 
that the growth of plants of this ckss was one of 
the great means made use of by the Almighty 
Architect of the globe^ in absorbing and rendering 
solid that excess of Carbon, which,- it is believed, 
must, at the period of the formation of the Coal- 
measures^ have existed in the atmosphere; thus ren- 
dering it fit for the support of animal life, and, at 
last, a proper habitation for man. We cannot con- 
template this storing up such a mass of combus- 
tible matter, and the iron which always accom- 
panies it in the depths of the earth, at •a remote 
epoch, for the consumption and enjoyment of 
creatm'cs, afterwards to exist on its sm-face, with- 
out being struck with the benevolence and wisdom 
manifest in the design. 

Whilst contemplating a bed of coal as the pro- 
duct of vegetation swept from a higher level of 
dry land, the question is ever recumng — where 
was the land? — a question which, as far as wc 
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know it, is impossible to answer; and wliich 
might be considered alone sufficient to shake the 
theory of the Coal-plants having been drifted from 
neighbouring hills. We are well aware that this is 
but one of a thousand questions in Geology more 
easy to propound than to solve ; but, surely, there 
ought to be some indication of those rocks, of 
anterior formation, on which this mass of vege- 
tation grew; the surface tliat could supply so 
much, could be of no inconsiderable extent. 
That the plants had not been brought from a great 
distance, is proved, by the perfect state of pre- 
servation of the most delicate filmy leaves. The 
only rocks of the older formation, near to the 
great Northern Coal Field, are the Ciumberlaud 
group, and the Cheviots; but it is certain that 
the former were protruded at a period long sub- 
sequent to the formation of the Coal measures ; 
and, although there is in the case of the Cheviots 
a want of evidence to caiTy us so far up in the 
great series, yet we are sure that they rose, after 
the deposition and consolidation of the older mem* 
bers, at least, of the Carboniferous formation. 
The beds below the Coal measures, do now rise, 
at their western edge, to a height somewhat 
mountainous; but here, again, we have pi-oof 
of a rising, long posterior to the foimation of the 
coal ; and they are, besides, a part of the series 
we are considering, and are characterized by the 
presence of the same class of vegetable fossils as 
have, doubtless, formed coaK 
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There are three principal varieties of Bitumi- 
nous Coal, each of which occur in the Northern 
Coal Field ; — viz. fine caking Coal, which is a 
crystalline compound, breaking into rhomboidal 
fragments ; Caimel, called, also, Splint, and 
Parrot Coal, which is compact and tough, break- 
ing with a conchoidal fracture; and Slate Coal, 
which is a mixture of the two other varieties, in 
thin horizontal layers. 

The finest caking coal, of which the Newcastle 
Coal Field principally consists, being, as before 
stated, a crystaUine compound, its constituents 
must have been in a state of solution. Cannel, 
or Parrot Coal, often bears the impression of 
plants, as does the third variety ; but it is possi- 
ble to prepare slices of all of them so thin as to 
be transparent, which, upon examination by the 
microscope, show the tissue of the original vege- 
tables very clearly; Cannel Coal seems to re- 
tain it throughout the whole mass, whilst it exists 
in fine coal in small patches only, which appear, 
as it were, mechanically entangled. 

By the microscopic examination of coal, a sin- 
gular arrangement becomes visible ; a number of 
elongated tubular passages are found, filled with a 
beautifiil wine-yellow coloured resinous matter, 
which is the most volatile part of the solid coal, 
being what is first driven off when coal is exposed 
to heat. Each variety of coal exhibits this sti-uc- 
ture in a greater or less degree, but fine coal the 
least, as, in it, the vegetable elements appear to 
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form an almost perfect union. When the diffe- 
rent varieties of coal occur together in the same 
seam^ or bed^ as they frequently do, they are not 
indiscriminately mixed, but have a well defined 
line of separation between them. In Wylam Col- 
liery, near Newcastle, the principal bed of coal 
is, at its lower part, a fine splint^ approaching 
Cannel, the middle and main part is Crystalline 
coal, and the upper part of the seam is a mixture 
of the other two, in alternate layers, thus present- 
ing, in one seam, all the three varieties of the 
Newcastle district. But it is not the seams of 
coal only which exhibit these abrupt changes of 
nature^ as small specimens may be gathered at 
the mouth of every mine, which, within the com- 
pass of an inch, will, upon their perpendicular 
faces, show alternate layers of fine crystalline 
coal, and coal destitute of crystalline structure. 
It is certain each bed of coal, and more particularly 
each separate layer in that bed, must have been 
placed in precisely similar circumstances since 
the deposition of the vegetable matter of which it is 
composed ; and we cannot suppose that matter to 
have obtained any of its elements after it was 
buried in the earth, but rather that the difference 
between the several varieties of coal and recent 
vegetables, as shewn by analysis, must have arisen 
from the play of affinities which has taken place 
in the mass when reduced to such a state as to 
allow of motion amongst the particles, (the result 
of the most complete solution of the fibre being 
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the finest coal, whilst in the indifferent varieties 
this motion appears to have been obstructed by 
the tissue,) from which it seems naturally to follow 
that the several varieties of coal arise from some 
difference existing, previous to deposition, and that 
difference is most likely to have been, originally, in 
the nature of the plants, of whose remains the coal 
beds consist. If we are right in this conclusion, we 
. are thus furnished with an additional argument 
against the common opinion of the origin of coal ; 
if the vegetables had been washed from a dis- 
tance, is it likely that the different kinds would 
have separated so completely, as to have produced 
the several varieties of coal, so distinct from each 
other ? often in layers, far too thick and continuous 
for us to suppose them to have originated, but 
ftom a mdSe of flmt. of the «.me Hnd. 
However this may have been, we have little doubt 
of being able to pronounce, with tolerable accu- 
racy, as the knowledge of the subject extends, 
what the plants were, the remains of which are of 
such incalculable value to us in the form of coaiL 

It was at one time believed, that the remains 
of Dicotyledonous woods did not exist in the 
Carboniferous formation; but subsequent obser- 
vation, aided by the power of the microscope, 
which has been applied with so much perseverance 
and effect, by om* esteemed friend and fellow la- 
bourer, Mr. Witham, has enabled us 'to detect them 
in almost every quarry. Nevertheless, the great 
bulk of the vegetables, of what may emphatically 
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be called the Carboniferous period, undoubtedly 
have been of the genera SigiUaria, I^pidoden- 
dron, Calamites, Stigmaria, and Ferns. The more 
woody plants, on tlie contrary, after being bu- 
ried, were able to resist decay, until their fine 
tissue was completely filled up and sustained, by 
the gi-adual infiltration of mineral matter. 

It is in consequence of the almost imiversal 
change into coal, which has taken place in plants 
of this period, that their internal organization is 
so obscure ; but, fortunately for our science, in- 
dividuals are sometimes found uncompressed, and 
retaining the form of their internal organization in 
considerable perfection. 

Mr. Witham has thus, already, been able to 
detect the structure of a Lepidodendron, which 
was fortunately found by the Rev. C. G. V. 
Harconrt, and upon wliich we shall have to make 
some obBcrvations in the present volume. To this 
part of the subject we should wish to dii-ect the 
attention of our friends, more particularly such 
as may be resident in those Carboniferous dis- 
tricts where Calcareous Spar, and Sulphuret and 
Carbonate of Iron, abound ; it is only where mi- 
neralizing matter has been held in chemical solu- 
tion in abimdance, that we can expect to find the 
delicate and evanescent textures of the coal fossils 
preserved. By careful examination in such' situa- 
tions, and the laid of the microscope, the secret of 
their real nature will be revealed. 
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BOTHRODENDRON PUNCTATUM. 

( Corticaied.) 



From tlie roof of the High Main Coal-seam, at 
Jarrow Colliery. 

This is the remains of some large plant, of 
which the scarred stems and the bodies that be- 
long to the scars alone are left. 

Upon the surface of the stem are discoverable 
a considerable nmnber of minute dots, arranged 
in a quincuncial manner, something less than 
half an inch apart : and it is probable that those 
may be the scars of leaves ; but at present there 
is nothing to prove that they were so. 

At intervals of ten or eleven inches, the stem 
is marked with deep circular concavities, four or 
five inches across, at the bottom of each of which 
is a distinct fracture, indicating that something 
has been broken out ; while the sides of the con- 
cavities have concentric marks, as if from the 
pressure upon them of rounded scales. 
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ARAUCARIA PEREGRINA, 



Communicated with the following fossil, from 
the Blue Lias of Lyme, in Dorsetshire, by the 
Misses Philpot. 

The specimen, which has been careftdly cleaned 
from the lias when soft, is one of the most perfeert 
Ihat we have ever seen ; every thing, even the 
surface of the leaves, having been completely pre- 
served. Unfortrmately, the accompanying figure 
is not so good as could be wished ; but we trust 
that any defects in it will be supplied by the fol- 
lowing description of the specimen. 

It consists of a branch upwards of a foot long, 
from the. sides of which proceed four or five 
laterals, spreading widely from the main stem, 
and slightly curved. Both these, and the prin- 
cipal stem, are closely covered by thick, ovate 
blunt leaves, which seem to have had a veiy 
broad edge, and a rhomboidal figure, and which 
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STROBILITES ELONGATA. 



From the Blue Liaa of hymey in Dorsetshire ; 
communicated from the Museum of the Misses 
Philpot. 

This remaricable fossil has occurred in a rounded 
mass of Lias, the fracture of which has dis^ 
covered it. It was evid«itly a cone formed of 
broad imbricated scales^ which were longer about 
the middle of the cone than either at the base or 
apex. The scales in front of the specimen having: 
been imbedded in the lias, are broken o£P^ and 
nothing remains of them but their fractured basea ; 
but from the impressions of tiiose at the side,, it 
would seem that they had rather a lax arrange^ 
ment, and were broadest at the point of attach-^ 
ment to the axis, that they tapered to the points,^ 
which were a little recurved, and that these points 
were abruptly truncated. This structure is suffi- 
ciently visible in some parts of the accompanying 
figure ; but it is much more perceptible in the 
fragment that corresponds with the part now re- 
presented ; from this fragment we are able to dis- 
cover that the lower scales were not only shorter, 
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but also thinner than the upper. No trace of the 
original surface remains ; but in its room, a thin 
stratum of cracked and broken carbonaceous 
matter overlies all the parts. 

We presume there can be little doubt of this 
being a cone of some kind ; and if so, it must 
have belonged either to some Coniferous genus, or 
to one of the Cycadeae ; for no other natural orders 
bear cones of such a kind. 

To which of these it is to be referred, can 
scarcely be a matter of doubt. The great breadth 
of the scales at the point of their insertion into 
the axis is at variance with the stnicture of 
Zamia^ to which alone^ among Cycadea^ the 
fossil can be compared ; but it is in perfect ac- 
cordance with that of Coniferse, whether we con- 
trast the specimen with the narrow cones of Pinus 
StrobuSy and its allies, or mth the broad ovate 
ones of such plants as Araucaria and Cunning 
hamia. It is, however, far from agreeing with any 
modern species, from all which its tapering but 
truncated scales distinguish it essentially. 

Is it possible that it can be the fruit of the plant 
last figured ? This must of course be mere con- 
jecture, thei*c being no sort of evidence either for 
or against the supposition. It is nevertheless 
deserving notice, that supposing that plant to 
have been I'clated to Ai-aucaria, this fruit is of the 
same nature as it would in that case have been 
likely to have borne. 
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CYCLOFTERIS OBLIQUA. 



Cyclopteris obliqua. Ad. Brangn, Frodr, p, 52. Iluti, dea 
Vegetaux Voaailes, 1. 220. t. 61./. 3. 

Cyclopteris auriculata. Id. Prodr. p. 168. 



Specimens of this extremely well marked fossil 
are not of very uncommon occmTence, but they 
do not seem to have been met with out of England. 
M. Adolphe Brongniart figured it from Yorkshire 
specimens, given him by Mr. Greenough ; those 
now represented are from Jarrow Colliery ; and 
we have received a drawing of a small specimen 
from Mr. Conway, found in the mines of Pont- 
newydd, near Newport, in Monmouthshire. 

It appears to have varied a good deal in size, 
our fig. A being of the natural dimensions, B 
about a quarter less than the natural size, and Mr. 
Conway's much smaller than even A. 
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There is no living plant with which this can be 
identified^ nor any fossil species for which it can 
be mistaken, the singular manner in which the 
base is hollowed out giving it almost the appear- 
ance of a human ear. It is not certain whether it 
was a simple leaf^ or only a division of a compound 
leaf; but the want of any stalk to the base, in 
room of which there is the trace of what appears 
to have been a distinct disarticulation^ inclines us 
to the belief that the latter is the more probable ; 
and if so, it must have been, when alive, one of 
the most remarkable of its tribe^ far exceeding in 
its dimensions any recent species. 

The veins all radiate and dichotomize from the 
very base, and in no case appear to run together 
into a midrib ; thus answering to the structure on 
which the genus Cyclopteris essentially depends, 
provided the leaves were simple. But if they were 
compound, it would rather belong to the genus 
Neuropteris. See tab. 91 A. 
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NEUROPTERIS INGENS. 



We have received this species from several dif- 
ferent localities. The specimen figured is from 
Jarrow Colliery, and we have several others in 
nodules of carbonate of iron from the Yorkshire 
Coal 'field. They vary in size from two inches 
and a quarter to nearly three inches in length, by 
from an inch and three quarters to two inches and 
a quarter in width. 

Their texture seems to have been membranous, 
if we can judge from the very filmy and delicate 
state of their impressions. The outline was rather 
wavy, and the apex rounded ; the base was appa- 
rently heart-shaped, and more or less oblique. 
The veins are almost those of Cyclopteris ; that is 
to say, they radiate from one common point, with 
little or no tendency to run into a midrib ; but in 
some species they decidedly do coalesce ; and the 
great resemblance the leaflets bear to those of 
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Nturoptcris auricutnta, leaves scarcely any room 
to doubt their Iiaving belonged to a aimilar plant. 

In fact, it ia not easy to say in what respect 
N. ingens difiere from the species just mentioned ; 
but we are nevertheless persuaded that they must 
liave been specifically distinct, for the leafiets of 
the present plant arc at least twice, and frequently 
nearly three times as large as the largest of those 
of ^. auriculata. 

Is it not possible that Cycloptens ohluiua and 
Keuropteris ingens may both be leaflets of the 
same plant, the former coming from tlie base, and 
the latter from tlic sldcR of the divisions oi the 
leaves? hke the roundish, auriculated, and oblong 
Iciifluts oi Niiiri'ptcris nnricvhita. 



t 



91 B 



CYCLOPTERIS DILATATA. 



From Felling Colliery. 

This appears to have been of a very thin and 
delicate texture, and of considerable' size ; we 
possess one specimen, containing two-thirds of a 
leaf, which measures eight inches in breadth ; it 
is probably on this account that it is never found 
perfect. 

The outline of this species varies from nearly 
orbicular to oblong, with the principal diameter 
parallel with the base ; it has an undulated sur- 
face, and its base is closed by two deep and 
equal lobes, which overlap each other. The veins 
radiate and dichotomize from their common 
point, without the slightest tendency to form a 
midrib. 

At first sight it might be taken for G. reniformis ; 
but that species does not seem to have been of so 
delicate a texture, was not much more than one- 
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third the size, and had not its base closed up by 
two overlapping lobes ; on the contrary, its lobes 
were so short, as not to' meet by a considerable 
distance. 
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T^NIOPTEKIS MAJOR. 



Found in the shale of the Gristhorpe bed, in 
the Oolitic formation, near Scarborough, by Mr. 
William Williamson, Jun., to whom we are obliged 
for an excellent drawing, and for the following 
note. 

'^ The specimen is about five inches long, and 
two broad ; the midrib is strong, and has a line 
upon its centre which gives it the appearance of 
having being once angular.'' (This line is no doubt 
the furrow that always exists upon the petioles of 
leaves, and thus shews the impression to be that 
of the upper surface.) " Running out perpen- 
dicularly from this midrib are numerous veins, 
which are twice or thrice forked, first near the 
middle, and again near tlie margin, in which 
character it differs from 7. vittata. Some of the 
veins are even fom' times branched. The lower 
extremity of the leaf is destroyed." 



;]2 

To this we would only add, that while Tientop- 
tens mttata is hardly distinguishable in its fossil 
state from the Indian Aspidium Wallichianum^ the 
species now represented may be almost identified 
with our British Harts-tongue Fern, Scolopendnum 
officinarum^ which may be found in every old well, 
unless indeed the base of the fossil should prove, 
when discovered, to be much more difierent than 
its apex is. 

As it would be a highly interesting discovery if 
the identity of the fossil and recent species could 
be established, we especially recommend a search 
after more complete specimens of this plant to 
our indefatigable friends at Scarborough. 
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The appearance of this species calls to mind 
several kinds of Asplenium, but we have not 
discovered any one with which it is of impor- 
tance to compare it 
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remains of a mere root, then it will be impossible 
to refer it to any class, order, genus, or species, 
and, consequently, its recognition will be useless 
in the identification of strata; for it, or what will 
not be distinguishable from it, may be expected 
in any geological formation of whatever age. 

We have, however, thought it as well to admit 
a figure of the impression, firstly, for the sake of 
explaining what we conceive to be its real nature ; 
and, secondly, because it seems to throw some 
light upon the circumstances under which the coal 
measures were formed. 

If this fossil were the impression of the stem 
and leaves of any plant, there are two points of 
structure which would certainly be discoverable 
in a perfect specimen. In the first place, the 
leaves would be of nearly one size and figure 
throughout the branch ; and, secondly, they would 
be inserted upon the stem with great symmetry 
and regularity. As no instance of any departure 
from this rule can be adduced among recent plants, 
to whatever part of the vegetable kingdom they 
may belong, we are justified in considering it, 
also, absolute in what regards extinct races ; and, 
for physiological reasons, which all botanists imder- 
stand, the same law is of necessity true of branches ; 
they also ramify upon a uniform symmetrical plan 
from which there can be no real departure. The 
subdivisions of this fossil are, on the contrary, 
in-egular in the highest degree ; no two can be 
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found precisely alike; they are of many different 
sizes ; and they spring from the surface of the 
central part in a most confused and crowded 
manner ; nothing even approaching to sjrmmetry, 
either of form or subdivision, can be detected 
among them. The fossil, therefore, consists neither 
of branches nor leaves. 

It is among roots, and especially those of water 
plants that its analogue is to be sought. Irregula- 
rity and want of symmetry are the constant 
characteristics of roots ; and that not only when 
they have to insinuate themselves among earth, 
but, also, when they develope in water, or the still 
more unresisting medium of air. Let, for example, 
the roots of a melon, growing in water, or of any 
tree or herb, whose roots have accidentally found 
their way into a tank, or wet ditch, be compared 
with this, and their identity will be too striking 
to be overlooked even by the most careless 
observer. We, therefore, give the fossil no name ; 
but merely leave its representation as an explana- 
tion of its real nature, for the information of those 
who had not previously considered the matter. 

If, however, its name must be erased from the 
species of the Fossil Flora, it is not the less inte- 
resting in another point of view. Its presence may 
be considered one of the strong arguments de- 
rived from the consideration of organic remains, in 
favour of the theory that the plants which formed 
coal were either deposited where they grew, or at 
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least were not floated from any considei-able dis- 
tance. It is well known that however capable 
the stems of plants may be of resisting the action of 
water, young roots, and especially those of aqua- 
tic plants, are so brittle, that but little violence is 
required to break them in pieces ; and if they are 
exposed for any considerable time to the action of 
a body of agitated water, they would be totally 
destroyed. This, on the contrary, is so nearly per- 
fect, that we may reasonably conclude that it had 
suffered but little disturbance before it was im- 
bedded in the shale in which its remains have now, 
after so many thousand ages, been discovered. 
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PINNULARIA CAPILLACEA. 



From the Leebotwood coal pit, whence specimens 
have been communicated by Professor Buckland. 

It occars in small fragments consisting of a 
linear central part or axis, from which at regular 
distances, on opposite sides, spring capillary ap- 
pendages divided in a pinnated manner. The 
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segments of these appendages, exhibit no trace 
whatever of leaves, nor in fact any appearance 
except that of very narrow dark lines, placed 
either in opposition or alternately. At the base 
of each opposite pair of -appendages the central 
part is slightly tamid. 

The kind of considerations that lead us to reject 
the last subject from the list of fossil species, in- 
duces us to add this to the number already de- 
scribed, for it will be found to possess all the cha- 
racters which we have shewn to indicate stems and 
leaves. What we have called the central part we 
consider the stem, and the appendages leaves ; 
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leaves, however, which it may be supposed were 
submersed, if their thinness and want of appai-ent 
veins are taken into account. 

Had this, instead of the last, been called MyrtO" 
phyllites^ nothing could have been objected to the 
name; for it is so like the submersed part of My- 
riophyllum spicatum^ or rather of some of the Indian 
and South American species of the genus, even to 
the slight swelling of the stem at the insertion of 
the leaves, that we do not see how any botanist 
could prove them to be even difiFerent. Neverthe- 
less, as we are quite sensible of the danger of 
speaking with confidence as to the certainty of 
such identifications, founded merely upon similarity 
in external appearance, and especially as the name 
MyriophylHtes has already been applied to a 
totally different fossil, we prefer coining a new 
and unexceptionable generic title, which may in- 
clude any similar remains that shall hereafter be 
discovered. 

From an observation of Count Sternberg in 
figuring the aquatic leaves of Myriophyllum^ it ap- 
pears as if he expected that the fossil genus Sphe- 
nophyllum might produce such ; it is more probable 
that Annularia and Asterophyllites consist of the 
aerial portions of plants whose submersed parts are 
referable to Pinnularta ; but this is, in the present 
state of our knowledge, mere conjecture. 
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LEPIDODENDRON STERNBERGII. 



Lepidodendron Stembergii. Supra, vol. 1. 1, 4. 



The diflSculty of determining the species of 
Lepidodendron, with anything like accuracy, seems 
wholly insurmountable, until we shall have more 
positive evidence as to the manner in which the 
scars of the leaves were changed in appearance by 
the age of a specimen. For this reason we shall 
figure whatever illustrative cases we may meet 
with, whether they* belong to species already de- 
scribed in this work, or not. 

Among the plates of Count Sternberg, is one 
that represents four states, of what he calls Lepi- 
dodendron dtchotomum^ of which one appears to M. 
Adolphe Brongniart, altogether different from the 
other three. The single figure is supposed to 
represent a species already published at tab. 5, of 
this work, under the name of L. Stemhergn; and 
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tlie other three are referred to a doubtful species, 
thought to be even a distinct genus, called L. 
lartcvmm ; to this our L. dilatatum^ tab. 7, fig. 2, 
approaches very nearly. 

The plant now published, is, we presume, the 
X. laricmum. It differs from L. Stemhergii^ only in 
the more truly rhomboidal figure of the scars of the 
young specimens; and, perhaps, in the greater 
size of the leaves. It shows the different states 
in which portions of the same species may be ex- 
pected to occur ; and, together with an interesting 
series of specimens which has been put into our . 
hands by Mr. Prestwich, leads to the opinion 
that L. Sternhergti^ and L. laricinuvi^ are identical, 
as Count Sternberg considered them. Fig. A. and 
C are from Hebbuni Colliery, and are preserved 
in the Museum of Sir John Trevelyan, Bart., of 
Wallington ; at -4, the leaves are still adhering to 
the stem ; in (7, they have all fallen away, the 
scars are altered in appearance, and the dimensions 
are much augmented. Fig. B^ is from Colebrook 
Dale, where it was collected by Mr. Prestwich ; 
it shows, in a most satisfactory manner, the origin, 
size, and form of the leaves, which are, it can no 
longer be doubted, what we call Lepidophylla. 
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MEGAPHYTON DISTANS. 



Megaphyton frondoBum. Artis Aniediluv. phyioJ. f. 20. 



From the shale above the low main coal seam 
at Felling* CoUieiy. 

It was upon such remains as this that Mr. Artis 
formed the genus Megaphyion, describing it as 
having an arborescent, simple stem, furrowed lon- 
gitudinally, with a coarsely fibrous surface. His 
specimen was larger, and, in some respects^ more 
perfect than this, but the form of the scars of the 
leaves was less distinctly defined. It is also cer- 
tain, that the stem is not furrowed, but, like the 
last, has simply two rows of scars on opposite sides 
of the stem. 

The near relation ' of this species to the last. 
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LEPIDODENDRON ELEGANS. 



Lepidodendron lycopodioides. Siernb, Vers, fagc. p. 2,31^ t 

16,/ 1, 2, 4. 
Lycopodiolites elegans. lb. Tent, FLprimord. p. viii, 
Lepidodendron elegans. Ad, Brong, Frodr. p, 85. 



From Felling Collier}'. 

Our beautiful specimens of this species consist 
of remarkably well preserved casts of a large stem 
and several branches still attached to it. The scars 
had the acute and regular rhomboidal form of those 
of L. Stemhergii^ to which tliis seems to l^e nearly 
allied. It differs in its leaves being much smaller 
and more delicate, and in the plant having had 
more slender and gracefiil shoots. In both species 
the leaves curve away from the stem, by which 
circumstance they are essentially distinguished 
from L. selaginoidesy whose leaves are closely 
pressed to the stem. 

VOL. 11. H 
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We are unable to point out any satisfactory 
marks by which the old stems of L. Stemhergii 
and elegans can be distinguished, unless it be tlie 
greater breadth of the scars of the former species ; 
a character which we fear will be found too inde- 
finite to be applied with much certainty. 

So much has now been said of the genus Lepi- 
dodendron in this work, and so very imperfect an 
idea is, we suspect^ entertained of the appearance 
of those recent coniferous plants to which it is 
compared, that we shall endeavour to complete 
the illustration of the genus, as far as it is in our 
power, by devoting our next plate to the represen- 
tation of some of those existing species which have 
the greatest apparent relation to it, and which are 
unknown in Europe, except in the Herbaria of 
Botanists. It will be seen how imperfect the ideas 
of those must be, who have no other notion of 
coniferous plants than what can be drawn from 
the pines and firs of European woods and gardens. 
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PECOPTERIS PROPINQUA. 



For the drawing and account of this, of which 
•we have Been no specimen, we are indebted to our 
indefatigable correspondent, Mr. William Wil- 
liamson, Jmi. He says, 

**At first sight, this plant appears to be the 
same as the Pecopteris Polypodioides^ figured in 
a former number, but on closer examination, the 
outer edges of the segments are found to be undu- 
lated ; in the centre of each undulation being 
placed the sorus, or mass of fiructification. From 
the middle of the segments, veins or nerves stiike 
out, in rather an oblique direction, which are bifur- 
cated ; one point extending to the soinis, and the 
other in an opposite direction ; both being again 
bifurcated before they reach the outer margin. 
Although they vary considerably, I have found 
this diflFerence in the arrangement of the veins to 
be a strong distinction between the smooth and 
undulated edged species ; especially by an exami- 

h2 
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nation of the specimens in the choice collection of 
Dr. Morraj^ which is always open for the benefit 
of science* Sometimes one point appears to pass 
in a single line through the soms, and the other is 
twice, or thrice branched, but some part of the 
nerve always extending to the soros. Tliere is so 
little of the stem remaining, that I have been unable 
to discover any peculiar characters ; but in the s^- 
ments, the black carbonaceous matter is well pre- 
served. When a fragment of shale containing one 
of these plants is split, the black substance forming 
the son and midribs, adheres to the opposite side 
to the one bearing the impression, which occauons 
the white spots. This specimen was found by my 
father in Gristhorpe Bay." 
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PECOPTERIS UNDANS. 



Of this we have seen no specimens. Mr. Wil- 
liamson, Jun. has communicated the following 
memorandmn with the drawing we now publish. 

^^This is one of the most curious plants I 
have seen found in this neighbourhood* The 
stem runs in a zigzag manner, and has a line 
down each side like a Neuropteris. The seg- 
ments are about two-thirds of an inch long, and 
rather more than one-eighth in breadth, having a 
strong midrib which disappears at the apex. In 
endeavouring to trace the veins, I accidentally 
destroyed a portion of the black carbonaceous 
matter ; which brought a very singular character 
to light ; a. represents the plant as it lay in the stone, 
shewing the upper surface which was curiously 
undulated ; when this part was removed, it left 
traces of the under surface upon the matrix, with 
two rows ofmmute sori in the hollow of each un- 
dulation, running from the midrib to the sinus of 
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the segments, as represented at^. c. This will be 
the more intelligible if you consider 5. to be an 
imaginary view of a horizontal section parallel 
with the midrib, cutting through three of the un- 
dulations, and shewing the position of the sori in 
the hollows." 

Not having seen this plant we are ignoiant 
whether its veins follow the lines of sori, or are 
otherwise arranged ; we therefore place the plant 
in Pecopteris with which it agrees in habit 

It is from tlie rich bed of Oolitic plants in Gris- 
thorpe Bay. 
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SOLENITES MURRAY ANA. 



FJabcllaria? viuiinna. FhilUps Yorks, Vol A. p. IS-i, P/. x./. 12. 



We have been favoured by Dr. Murray, with the 
following note upon this fossil. 

*' The plant now sent is from the rich deposit of 
Gristhorpe Bay, near Scarborough, occurring in the 
shale of the upper sandstone, belonging to the 
Oolitic formation ; and is so slightly mineralized 
as to retain flexibility^ and even in a certain degree 
comhustibility. The plant appears to me, most ana- 
logous to a Fern, and to the genus Isoetes, to which 
it is allied by its habit, by the closely matted state 
of the leaves, by the half flattened structure of those 
leaves, and by the absence of every trace of leaf- 
sheaths, or fistular and jointed stems which might 
have referred it to Gramineae. Still it can hardly 
be our Isoetes lacustris. 

" By the bye, I have detected in several of our 
fossil Oolitic vegetables as slightly mineralised as 
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by about half their own diameter ; in a barren 
state they have a slender wavy distinct midrib, 
from which proceed many very oblique veins, 
which are once or twice dichotomous ; in a fertile 
state, no veins are to be discovered, but the whole 
of the under surface is covered by a multitude of 
small projecting circular spots, which it is to be 
supposed were the sori, or clusters of fructification. 
From the complete manner in which the under 
side of the leaf is covered with fructification, it 
may be presumed that the elevated circular spots 
were thecce^ and not iWt^^ia of the nature of those in 
Aspidtum ; for in recent Ferns it is only the genera 
with naked theca», such as Acrostickum in particu- 
lar, in which tlie veins and midrib are completely 
concealed by the fructification ; in plants like Aspi- 
dium^ the midrib at least is distinct, however much 
the veins may be hidden. We therefore conjec- 
ture that this Pecopteris W illianisonis belonged to 
the genus Acrostickum^ to which the disposition of 
the veins offers no objection. 
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leafl^ with a dense layer of veins. No structure 
is visible beyond this. 

At first sight it resembles a Fem so closely, that 
one would scarcely doubt its being one ; but upon 
a closer examination a circumstance will be detected 
which will throw some doubt upon the subject. 
All recent Ferns, with a pinnated structure have, as 
far as we have observed, either a distinct midrib to 
each leaflet, or, at least, such an aiTangement of 
the veins, as gives the appearance of a midrib ; and 
we believe it is, in fact, only in Adiantums and the 
Hymenophyllous section of recent Ferns, that a 
midrib is absent, whether the leaf is pinnated or 
not. But here the arrangement of the veins is 
such, that not the faintest trace of any thing like a 
midrib is discernible. 

Even in fossil Ferns, or what are so called, it is 
only in the genus Odontopterts that such veins as 
those of the fossil before us are characteristic ; but 
in that genus the leaves are bipinnated, and the 
leaflets grow to the stalk by their whole base, while 
in this they adhere by only a portion of their base, 
the anterior half being free and auricled. 

Our fossil then is not only doubtful as to its 
genus, but even as to its affinity, for its veins are not 
exactly those of Fems, and its external form is not 
exactly that of Odontopterts. 

We find, however, a new red sandstone plant, 
placed by Adolphe Brongniart in Neurcrpteris^ under 
the name of N. Dufresnoii^ with which this accords 



131 

in its veins and mode of division ; but as we cannot 
consider this species a true Neuropteris^ for the 
reasons we have assigned, and as we are now ac- 
quainted with at least three distinct plants, which 
agree in the peculiarities just adverted to, we 
propose to form them into a new genus, to be called 

Otoptebis, in allusion to the auricle (o^y) with 
which the leaflets are always furnished. — See Tab. 
132. 
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STR0BILITE8 BUCKLANDIL 



From specimens belonging to Miss Bennett, 
the accompanying drawings were prepared for Dr. 
Buckland, to whom we are indebted for permission 
to publish them in this work. 

They appear to have been cones, having a slender 
axis (a. & h. figs. 1 & 2), the whole face of which was 
covered with processes, which at the only remain- 
ing surface of the cone have now the appearance 
of scales. The axis is entirely gone, and the speci- 
mens themselves are crushed and broken, as if they 
had remained in water till they were rotten, and 
had then been suddenly exposed to some violent 
action, which broke them in pieces. 

On the present surface of the fossil nothing can 
be traced except the scaly appearance ; but it is to 
be observed^ that on both specimens the> supposed 

K 2 
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Bcales cuiTe hack from the only end of the cone 
which is visible ; on which account we conjecture 
that end to have been the base, for if it had been 
the apex the scales would i-ather have converged. 
At first sight it would seem as if these scales repre- 
sented the true sui*face of the cone ; but when we 
consider the extremely small space wliich inter- 
venes between the axis (a.) and the surface, on the 
denuded side, and the length of the organs which 
evidently grow on the opposite side, we find our- 
selves unable to account for the total disappearance 
of corresponding organs on the denuded side, 
except upon the supposition that upon that side the 
principal part of the cone has been broken away. 
It would, therefore, appear as if the scales which 
now remain upon the denuded side, are the bases 
of bodies, the upper ends of which are left at c and d. 

In the ft*actured parts, about half wny between 
the axis and the surface of the cone, a number of 
lozenge-shaped cups (c. c.) are visible, with their 
concavities tuimed towards the axis ; their margins 
have a broken appearance, and were apparently 
continuous with the part which actually grew to 
the axis. It is to be presumed the cups are the 
remains of the apex of the cell of a pericai*pium. 

The parts next the surface of the cone, forming 
the upper end of the supposed pericarpium, are 
four-cornered and wedge -shaped, but their points 
are so buried in the matrix of the fossil that they 
cannot be made out At places {d. No. 2.) thin 
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plates seem interposed between these wedge-shaped 
bodies, but we find no evidence to show whether 
such plates are organic, or mere interpositions of 
earthy matter. 

From the present state of the cones one might 
imagine that they were originally of an oblong 
figure ; but if our conjecture, that the apparent sur- 
face is not the real surface, be well founded, they 
must have been nearly spherical. 

Such is all that we can collect from the remains 
before us ; scanty as the information is, it seems to 
shew that the fossil was of a spheroidal figure, and 
consisted of an axis upon which was planted a 
number of wedge-shaped, four-cornered, one-celled 
pericarpia, the upper end of which was solid, and 
the lower gradually thinned away into a base, 
which, when the cell was broken off, resembled 
a scale. WTiether real scales were interposed 
between the pericarpia is uncertain. 

It does not appear to us that such information is 
sufficient to enable a Botanist to determine the affi- 
nity of this fossil satisfactorily. That it was not a 
Fir cone, is rendered probable by the ready separa- 
tion of the thick four-cornered apex of the pericarpia 
from the cell, analogous to which we know nothing 
in ConiferoR. For even in Arattcaria, in which the 
seed is very large, and terminated by a broad scale, 
to the base of which it adheres (See Foss. Fl. t 87), 
there is no such thickening of the upper end as 
we find in the pericai-pium of the fossil ; in fact 
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the absence of any distinct trace of a predominance 
of scales, is not only against its relationship to the 
Fir Tribe, but also to Cycadece and Proteacece, 

It is more probable that it was related to some 
such order as Fandaneos or Artocarpece. The 
great objection to the latter is the thickness of the 
ends of the pericarpia, and the apparent absence of 
bracteal scales. Such objections do not apply to 
Pandaneop^ the fruit of which is spheroidal, and 
consists in like manner of pericarpia, often with a 
thickened wedge-shaped apex, planted upon an 
axis destitute of bracteal scales, and originally 
one-celled^ although often collected into parcels; 
and it is to this family of recent plants, that we 
should be inclined to refer this, if we were obliged 
to give a positive opinion. But for the present we 
prefer leaving it in the provisional genus Strobilites, 
in the hope that the daily multiplying evidence 
upon this subject will soon enable us to ascertain 
its nature in a more satisfactory manner. 
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CYCLOCLADIA MAJOR. 



From the roof of the Bensham Goal-seam at 
Jarrow Colliery. ^ 

Like Bothrodendron this plant has branches 
(?) which readily disarticulated with the stem. 
All that has been seen of it is in the form of 
circular depressions about four-tenths of an inch 
in diameter, arranged in whorls. Its leaves^ and 
the surface of its stem, are. quite unknown. 
What it may have been it would be useless 
under such circumstances even to conjecture ; 
but as it appears totally distinct as a genus, from 
all published fossils, we have given it a name by 
which it may be called. We have another spe- 
cimen from the coal measures of what seems to 
be a smaller species {Gyclocladia mtnor\ the 
diameter of whose scars does not exceed five- 
twentieths of an inch, but we do not remark any 
further difference. 
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SPHENOPTERIS WILLIAMSONIS. 



Spbenopteris digitata. :PhiWp9 Oeol of Yorkshire, p. 147. 

/. 8, / 6, 7. 
Sphenopteris "Williamsonis. Ad. Brong, Hist des Veg, Foss. 

vol. 1, page 177, t. ^%fig. 6, 7, 8. 



The accompanying plate represents finer spe- 
cimens of this species, than M. Adolphe Brong- 
niart has figured. The drawings were commu- 
nicated by our indefatigable correspondent, 
Mr. Williamson, Jun., from the Oolitic deposit 
at Gristhorpe Bay, near Scarborough, where 
the species is rare. 

The pinnules are narrowly wedge-shaped, 
truncated, often two-lobed, and placed in a 
somewhat irregular inanner; they often appear 
two-parted to then* very base, each division being 
lobed almost in a fan-shaped manner. 
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bable that Otopteris will have to be reinforced 
with Neuropteris Dufresnoii; but of this we are 
uncertain^ having seen no specimens. In the 
meanwhile the generic and specific characters 
of Otopteris may be stated thus — 

OTOPTERIS. 

Leaf pinnated. Leaflets originating obliquely 
from the side of the leaf-stalk, auricled, attached 
by about half their base, destitute of all trace of 
midrib. Veins of equal size, very closely ar- 
ranged, diverging from their point of origin, and 
dividing dichotomously at an exceedingly acute 
angle. 

1. Otopteris ohtusa. Leaflets narrow, oblong, 
falcate, very obtuse. — From the Lias. Plate cxxviii. 

2. Otopteris cxuminata. Leaflets oblong-lance- 
olate, acuminate, slightly falcate, — Oolite. Plate 
cxxxii. 

3. Otopteris Beanii. Leaflets roundish-oblongs 
somewhat lozenge-shaped, very unequal sided. — 
Oolite. 

Stn. Cjclopterifl Beanii. Foail Flora, pol. 1, t. 44. 

? 4. Otopteris Dufresnoii. Leaflets broadly oblong, 
obtuse, scarcely falcate, auricled on the lower side. 
— New Red Sandstone. 

Stk. Neuropterifi Dufresnoii. Ad, Brong. Hist. Veg, Fbis* 
p.246, /.74,/. 4;fl»rf6? 
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ASTEROPHYLLITES JUBATA. 



From the coal measures at Jarrow CoUieiy. 

A thick, bhmt, faintly striated, jointed stem, 
something like that of a Calamite, covered here 
and there with the remains of a thin carbonaceous 
layer of what may have been bark, and bearing a 
multitude of extremely fine thread-like* long pro- 
cesses, which it is to be presumed were leaves, are 
all that we know of this fossil ; which we place in 
the genus Asterophyllites^ simply because it accords 
with the verbal character of that heterogeneous 
assemblage. 

It looks more like a gigantic Equisetum than 
any thing modem we are acquainted with, but in 
reality it possesses no character which enables a 
Botanist to form an opinion about it. All that can 
be safely said concerning it is that it is a new form 
in the Flora of the Coal measures. 



135 



PINUS PRIMiEVA. 



For the discovery of this we are indebted to 
Gilbert Flesher, Esq. of Towcester, who found one 
specimen in the stone pits at Burcott Wood^ near 
that place, and another^ which was presented to the 
Marquess of Chandos, in Livingstone stone pits. 
Dr. Buckland informs us that the formation belongs 
to the Inferior Oolite. 

This we regard as the nearest approach to the 
modem European form of vegetation in the rocks 
of such high antiquity as those of the Oolite ; for 
after a carefol examination of it in different direc- 
tions, we have come to the conclusion that it has 
no characters to distinguish it from a modem 

It is a cone, which at the time of its deposit had 
lost its seeds; and had its scales wide apart^ like 
those of a Scotch Fir cone^ which has been lying 

l2 
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about for some months exposed to weather. Wet 
earthy matter insinuated itself beneath the scales, 
filled up all the cavity beneath them, and at the 
same time, by moistening them, relaxed their tissue 
and closed them back again, so as to restore the 
cone to its original shape. The earthy matter thus 
formed plates interposed between the scales^ and 
when the latter, which we must suppose were 
originally decayed at their points, were broken 
away by the separation of the cone from its bed, 
projected beyond the scales in the form of a hard 
earthy border to each scale {Jig. A. a(i}. 

The specimen we are describing is nine-tenths 
of an inch long, of an oblong regular figure. It is 
composed of scales six deep, and six round, the 
ends of which are rounded, and have a transverse 
lozenge form ; their surface is finely punctured in 
consequence of the cellular substance being laid 
bare by the rotting away of the cuticle and extreme 
parts. Each scale is dilated at its extremity, and 
gradually thins away to the lengthened axis 
{fig. B) of which no trace remains. 

The only points in this description at variance 
with the structure of a recent pine cone, are firstly, 
the small size of the fossil : this is botanically of 
only specific importance ; and secondly, the rounded 
ends of the scales. In most modem Pines the end 
of the scales is distinctly and sharply angular ; but 
Ptnus Strohus has no angles at the exti-emily of 
its scales, and from the worn state of those of the 
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fossil it is most likely that the angles would have 
crumbled away had there ever been any. 

We therefore consider it a true Pinus. That it 
cannot be referred to any other genus of Coniferae^ 
to which it bears external resemblance, is easily 
shewn. Ahies^ which, in the form of the Larch^ 
agrees with this in the size of its cones, has scales 
without thickened extremities. Taxodium^ the 
points of whose scales are lozenge-shaped, and 
which agrees with it in the size of its cones, has no 
perceptible axis to its fruit, but all its scales spring 
from a central point. Voltzia^ which, from its 
station in the New Red Sandstone, one would na- 
turally compare with it, has all its scales distinctly 
3-lobed ; and we may add, that this latter circum« 
stance also distinguishes it at once from Alnus^ 
whose woody cones, when full ripe, are as large as 
that of the fossil. 
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ZAMIA CRASSA. 



Communicated by Dr. Bucklaud from the 
Wealden formation at Yarenland, in the Isle of 
Wight, where it was found by 'Mr. John Smith, by 
whom it was presented to the Oxford Museum, 
along with a great number of very large bones of 
Iguanodon from the same locality. 

The cones appear to have been something more 
than two inches long, but as their base is lost we 
cannot be certain of the precise dimensions ; now 
that they are pressed nearly flat they are an inch 
and half across ; they are regularly oblong, and 
rounded at the extremity. Their surface is covered 
with deep black, rather irregular, transversely 
lozenge-shaped scales, which are changed to a brittle 
carbonaceous matter. Upon cutting through one 
of these cones, the internal structure, although 
slightly, is still sufficiently retained to shew that 
there were numerous seeds, lying below the thick- 
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cned scale* at a oonudcrable distance {rom a thick 
BxiB. These are shewn at a, a, a, in the lower 
figure. Nothing can be made of thdr relation to 
the scales, except that they are placed immediatelj 
below the thickened ends of the latter. 

This circumstance disposes of the affinity of the 
plant which bore these cones to Goniferse^ for in all 
genera of that order the seeds are next the axis of 
the cone. And the same point seems to establish 
their relation to 2jamia| to which genus we see no 
reason why they should not be positively refi^red : 
especially considering the existence of other remains 
of such plants in rdcks of a flimilar age to that of 
the Wealden clay. 



'1 > 



137 



ABIES OBLONGA. 



Communicated by Dr. Buckland, who believes it 
to be from the Gre&isand, near Lyme Begis. It 
bad been washed out of the cli£F and rolled to a 
pebble by the waves on the Dresent shore. 

The cone is rather more than two inches and a 
half long, but was probably longer, for it has been 
so worn down by constant friction, that its very 
axis is cut into, and the seeds of the lower part of 
the cone are laid bare in consequence of the scales 
that protected them being ground away. Under 
these circumstances it must not be expected that 
the external appearance of the fossil is much like 
what it was when fresh. 

Its scales are very broad, rounded, and quite 
thin at the points ; near the axis they are thicker, 
and apparently consisted of a woody central plate, 
deeply covered with a corky tissue, which gave 
way to the pressure of the seeds, forming niches for 
their reception. 
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The seeds are so perfectly shewn in a longitu- 
dinal section (fig. 2), that not only is their form 
ascertained to be oval, and their sitoalion at the 
base of the scales, but in one instance their very 
embryo may be perceived lying in the midst of 
albumen. This has been overlooked by our artist, 
but is plainly visible near the base of one of the 
halves into which the cone has been cut. 

As the position of the seeds near the base of the 
scales, in connection with other characters, shews 
this to be Coniferous^ and as Abies is distingu&hed 
from Pinus by the thinness of the ends of the 
scales, we have no hesitation about placing tiiis in 
the former genus, of which it is the second fossil 
species that has been discovered. To the other, 
named A. laricoides by Adolphe Brongniart, no 
locality is assigned* 

That such a genus should exist in the Greensand 
will be by no means improbable if the beds at 
Titcschen, at Heidelburg, Quedlinburg, and Blank- 
enburg, containing the leaves of Dicotyledonous 
treeS; are correctly referred to that formation. 
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SPHENOPTERIS CAUDATA. 



Sphenopteris caudata. Supra, vol. 1. ^ 48. 



From the shale of Jarrow Colliery. 

We trust to be pardoned for repubUshing this 
plant now that we have procured tolerably com- 
plete specimens ; that which was represented at 
Plate 48^ of our first volume, having been taken 
firom very imperfect fragments. 

The impression before us is about a foot long, 
and comprehends a considerable portion of the 
upper part either of an entire leaf, or of one of the 
lateral divisions of a thrice pinnated leaf of con- 
siderable size ; one of the pinnae only and a few 
fragments, are shewn in our plate. 

The pinnae were set on their rachisat intervals of 
about an inch and a half ; becoming closer towards 
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CAULOPTERIS PHILLIPSTL 



For a drawing of this very distinct species of 
Tree Fern stem^ we are indebted to Professor 
Phillips, who communicated it with the following 
note. 

'' This is the plaster cast of a fossil stem from 
Gamerton Colliery in Somersetshire^ where the 
specimen was, I believe, found in the year 1800. 
It was^ I think^ in the possession of the late C. J. 
Harford^ Esq. a friend of the late Rev. J. Townsend 
of Pewsey (author of a well known geological work, 
embodying many of Mr. W. Smith's early views) 
and of the late Bev.Benjamin Richardson of Farley, 
in whose collection this plaster cast was preserved. 
It was given to me by Mrs. Richardson in 1833. 
I consider it to be the stem of a Tree Fem^ different 
probably from any yet published. I may remark 
that I have never seen any fossil stem which 
appeared to possess the character of a Tree Fern 
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from any British Coal-field except that of Somer- 
setshire. 

'' No particular markings are observable in the 
cast between the cicatrices, but the intervening 
spaces appear nearly smooth. The cicatricial 
markings are not all similar, and I find on some 
recent Tree Ferns considerable variation in this 
respect, arising apparently from the singular rup- 
ture of the vessels, &c. 

^ The cast includes probably the greater part of 
the breadth of the plant ; it is of an oval figure in 
the cross section, in consequence of compression." 

It is obviously distinct from C. primasva^ figured 
at tab. 42, and these together with the little Can- 
lapteris gracilis^ published at tab. 141 of the pre- 
sent number, form the only Tree Fern stems we yet 
have met with in the Coal Measures. 
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CAULOPTERIS GRACILIS. 



An extremely rare fossil, belonging to the Ketley 
Coal-field. The only specimen we have seen was 
commmiicated to us by Mr. Prestwich, Jmi., ** from 
the shale of the Pinny Iron-stone measure, at the 
Hay- pits, Madeley; it was found associated with 
large quantities of marine shells/' It also exists 
in the collection of Mr. Austin of Madeley. 

Our specimen is a hollow cylinder, marked inter- 
nally with deep and distinct longitudinal fissures, 
about half an inch long, alternating with each other, 
and piercing the whole thickness of the cylinder^ 
so that where the latter is broken across it is 
separated into lobes of imequal width, as is shewn 
in our figure. Externally the surface is covered 
irregularly with elevated lines, which appear to 
be the remains of fibres that were attached firmly 
to the surface ; it is also pierced here and there with 
fissures which communicate with the inside. 

We know of nothing among recent plants to 
which this can be compared except a slender Fern- 
stem ; with which we are disposed to identify it, 
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notwithstanding the absence of the scars of leaves, 
and its fibrous surface. 

In all Tree Ferns the scars disappear towards the 
lower part of the stem, where their place is occupied 
by a layer of entangled fibres ; so that this, if a 
Fern stem, must have been the lower end of one. 

The cylinder of which the trunk of a Tree Fern 
consists, is composed of a number of irregular lobes 
which are the bases of the leaves, adhering to each 
other by their sides ; in this specimen the fissures 
may be considered the lines of contact of such bases. 
We do not, however, know any recent Fern in which 
the bases of the leaves adhere to each other so 
slightly as to leave passages between them ; but in 
Dicksorda arbor ea^ the internal furrows are so deep 
that this nearly happens. 

Each base of a Fern leaf, consists of an external 
coating of a hard texture, and of a softer substance 
in which a number of sinuous plates are arranged. 
It oflen happens that the soft substance shrinks away 
from the hard outer case, thus leaving a space 
between the two ; precisely the same thing seems 
to have happened in this fossil (see fig. 2). 

Upon the whole we regard it as tolerably certain 
that this was the base of a slender Fern-stem ; and 
upon this supposition we especially recommend it 
to the consideration of those who occupy themselves 
with the study of the economy of recent Fern- 
trunks. If we are not greatly mistaken, it is cal- 
culated to throw no inconsiderable degree of light 
upon what has hitherto been a very obscure subject. 
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TRIGONOCAKPUM OVATUM. 



Communicated by Mr. Prestwich, Jun., from 
the Pinny Iron-stone measure at Ketley : it is now 
in the collection of Mr. Austin of Madeley. 

The existence of Palms at the time of the Coal 
measures has always been insisted upon as one of 
the many proofs that the Vegetation of the Coal 
8Bra was tropical; but this, like the arguments 
derived from the supposed existence of Tree Fern 
stems, has long been exposed to objections which 
are not easily answered. We have shewn, at table 
42 of the first volume of this work, that up to the 
time when that article made its appearance, there 
had not been a single genuine Tree Fern stem 
described from the old Coal of any part of the 
world ; now, with what are published in om- present 
number, the existence of three English species will 
have been demonstrated. So with Palms ; no one 
has yet seen Talui-wood in the Coal measures, only 
three kinds of leaves have been referred to this class, 
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and of those, one, the FlabeUaria Bordssijolioy is 
probably not a Palm at all ; while the other two, 
both belonging to the genus Ncpggeraihia^ are by no 
means so clearly proved to be Palms that a ques- 
tion could not be raised about them, especially in 
the absence of proof of the existence of other species ; 
and finally, doubts have been expressed by Adolphe 
Brongnlart {Prod. p. 120), whether the fossil Coal 
fruits, supposed to belong to Palms, were not in £Bict 
something else. 

Under these circumstances, we think we shall be 
rendering good service to Geology if we can suc- 
ceed in producing tolerably good evidence, in two 
more cases, of the existence of Palms in this coun- 
try at the time when the Coal was deposited, and 
a third which is supported upon testimony which 
the most scrupulous Botanist cannot gainsay. 

The first to which we have to call attention is 
the subject of this article (t. 142, f. A). This was 
an ovate fruit, of the exact size shewn in our draw- 
ing, originally covered with a thin coat, which 
now remains in the form of a thin broken carbo* 
naceous crust ; below this coat was a thick shell 
marked with three projecting ribs, and within the 
shell was a single seed which seems to have stood 
erect in the cavity ; all this is visible in our speci- 
men, in consequence of the shell having been 
broken through from the apex^ so as to lay bare 
the seed. The latter seems to have been soft at the 
time when it was converted into ironstone, for 
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there is a distinct trace of a deep depression in two 
places, just at the point where the shell is frac- 
tured. No trace of cal3rx, or of any other body 
is discernible externally. 

Now all this is exactly what would be seen in 
many Palms, which have in like manner a three- 
ribbed firuit containing a single seed within a thick 
shell, and if their seed were decayed, its sides 
would give way just as has happened here^ in con- 
sequence of its being hollow like the Cocoa-nut ; 
such a Palm is the common CShilian Micrococos. 
which is so commonly sold in the market of 
Valparaiso. Supposing the apex of such a Palm 
could be laid bare by a fracture of the shell, 
as has occurred in our fossil, a number of veins 
would be seen passing downwards from the apex 
towards the base; traces of such a structure 
are distinctly visible here^ only they are scarcely 
elevated above the sutface of the seed, which may 
have been caused by the decay of the latter. 

No doubt this is nearly allied to Palmacites dubius 
of Sternberg, which Brongniart calls Tngonocar'^ 
pum duhiumj but that species is both rounder and 
smaller. 
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POACITES COCOINA. 



Obligingly communicated to us from the Lan- 
cashire Coal-field, by Dr. Black of Bolton. 

The only two species we have seen of this, are 
the present, and another from Bideford, in Devon- 
shire, among some vegetable fossils, collected by Mr. 
De la Beche, and in both the two parts of which the 
species consisted were placed obliquely with respect 
to each other, as is represented in the drawing ; the 
one half having convex veins, and therefore shew- 
ing the lower surface, while the other half is proved 
by its concave veins, to have been the upper surface. 
It is evident that they were applied to each other 
face to face, and one would think that their relative 
position was caused by their having been doubled 
down upon each other. 

From the great breadth of this leaf, and its ap- 
parent length, it could scarcely have been any thing 
except the leaf of some pinnated Palm, whose pinnae 
are of considerable width, as in many species of 
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Cocos; at least we know of no other monoco- 
tyledonous leaf with which it can be compared. 

Supposing this analogy to be a just one, it is not 
impossible that the position of the two faces, which 
seems to be caused by the leaf being doubled up, 
may be owing to the origmal structure of the leaf 
itself. For if it is the remains of a simply pinnated 
leaf, the under side might belong to one pinna, 
and the upper to another, pressed against each 
other in consequence of the leaf being folded up. 
And this we are the more inclined to suspect may 
be the case, in consequence of both the specimena 
we have seen^ from distant localities, being in just 
the same state, a circumstance which would hardly 
have occurred if the doubling of the leaf were 
accidental. 

This we regard then as a second new instance 
of the existence of Palms in the Coal measures. 
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TRIGONOCARPUM NCEGGERATHI. 



Trigonocarpam Noeggeratlii. Ad. Bnmg, Frodr, p. 187. 
PalmaciteB NoBggerathi. Stemh. Tent Fl, prin. p. xxxr. 
i. 66./. 6, 7. 



Whatever opinion may be held of the relation 
of the last two fossils to Palms, there cannot be the 
slightest as to this, for which we are also indebted 
to Dr. Black. It occurs in considerable quantity 
here and there, imbedded in sandstone, as if it had 
originaUy grown m large clusters: as was in all 
probability the case. We regard this as by far the 
most interesting fruit yet met with in the Goal 
measures. 

It is possibly to this that Adolphe Brongniart 
alludes, when speaking of two or three species of 
hexagonal fruit, found in the Go{J, which he con- 
siders cannot be Palm fruits, ^^ because in all the 
genera of this family, when the fruit is symmetrical 
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it consists of three parts and not of six/* Upon 
this we must remark, that although a six-sided 
figure is not common in Palms, yet it exists in 
Diplothemtum maritimum ; and that moreover this 
may be proved to be a Palm upon the clearest 
evidence. 

The principal part of what we have examined 
consists of specimens of an ash grey colour, almost 
exactly oval^ but more acute at one end than the 
other^ and marked with three acute and three ob- 
tuse ribs, of which the latter are but little elevated. 
Fig. 1, represents a side view of one of them ; 2^ 
the base, and 3, the apex : in this there is nothing 
that can be called evidence. But upon fracturing 
a mass of sandstone, in wliich great numbers of 
fruits were imbedded, we were so fortunate as to 
obtain a distinct view of tlie internal structure, as 
represented at fig. 4 ; from which it appears that 
the fossil in its ordinary state, is an interior part 
divested of fleshy covering. 

It consisted originally of a soft coat (fig. 4, a.), 
and was blunt at the apex, but tapered into a stalk 
(fig. 4, c.) at the base. Within this was another 
covering (fig. 4, ft.), which enclosed a single seed. 
In the specimen the lower end of the seed was de- 
pressed as if it had been softened ; in the centre 
(fig. 4, c.) it had a small round depression ; and a 
number of veins passed downwards from its apex, 
losing themselves near the middle of the seed. 

Now all this is so completely the structure of a 
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Palm, that there can be no doubt whatever that this 
fossil was the fiiiit of a plant of that kind ; indeed 
the depression in the centre (fig. 3, c), which in- 
dicates the seat of the embryo, and the raphe so 
rich in veins, are to be found combined in no other 
plants. 

In fact, let any one compare it with a Date-fruit, 
and it will be impossible not to recognize the great 
simUarity in organization. 

It is, however, very remarkable in this fossil^ 
that although it has appai'ently the drupaceous 
structure of such fruits as the Cocoa-nuts, yet it 
has no pore provided for the escape of the embryo. 
It is impossible for so small and weak an organ as 
the embryo of a Palm to force its way through so 
hard and thick a covering as a Cocoa-nut shell, 
and, consequently, nature thins the shell over 
against the embryo, in order to enable the root of 
*he latter to find its way into the earth ; this con- 
trivance is seen on a Cocoa-nut shell, in the form 
of the three well known black spots* at the end. 
It is to be expected that some trace of this contri- 
vance would be discernible here ; but as that is not 
the case we must suppose that the second coat of the 
fruit, which answers to the stone, was in this instance 
soft enough to render such a provision as an em- 
bryo-pore unnecessary. Upon this supposition it 
will have belonged to a genus essentially distinct 
from any at present known. 
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CYCADEOIDEA PYGMiEA, 



Communicated by Professor BucUand, from the 
lias at Lyme Eegis. The specimen belongs to Miss 
Philpotts. 

At first sight this might be taken for the cone of 
some tree ; but the irregularity of its figure, and of 
the arrangement of the scars upon its surface, to- 
gether with the appearance of a large tubercle on 
one side, will alone throw doubt upon the correct- 
ness of such an opinion ; and this doubt is increased 
by thp absence of all trace of seeds in a polished 
vertical section. When cut through firom the apex 
to the base, nothing can be seen except the bases of 
blunt scales, planted perpendicularly upon a thick 
and soUd centre. 

In fact, we entertain little doubt that instead of 
a cone, we are to consider it as the stem of a small 
species of Zamia, analogous to those productions in 
the Isle of Portland, the real nature of which Profes- 
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^^The central stem has tapered yery rapidly, 
and is rather strongly striated. The greater part 
of it, however (as well as the central nerve of the 
leaflets), is decomposed as usual. The leaflets are 
alternate, slightly curved upwards, about one inch 
and a half long, terminating in an obtuse apex. 
The divisions do not quite descend to the central 
stem, but their place is occupied by a remarkable 
arrangement of the nerves, which will be better 
understood by the magnified drawing than by my 
describing it The small spaces on each side of 
the main nerve are rather irregularly formed, some- 
times opposite and in others alternate, but more 
frequently the former, so as to shew a string of 
curious heart-shaped appearances in the centre of 
each leaflet The nervures are sometimes divided 
near the margin ; about every second and third. 
I cannot discover any traces of the sori Brongniart 
mentions : they either do not exist in our specimen, 
or are very minute, and on the under side of the 
leaf^ so as to be invisible. This is the only speci- 
men I have seen : we have another which differs 
from this, in the nerves not dichotomizing at the 
margin." 
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produced a very graceful habit in the living plant. 
The specimen is from the Coal I^Iines of the British 
Iron Company at Abersychan in Monmouthshire, 
and is the only one I have ever seen." 

It does not appear to differ from P. Mantdlij of 
which Adolphe Brongniart has given a figure, from 
a specimen without the terminal pinnce, Communi- 
cated to him by Mr. Mantell, from the Newcastle 
Coal measures. That learned Geologist compares 
it with the common Pecaptens lanchttica ; from which 
it is obviously to be distinguished by its veiy narrow 
and obtuse pinnce, independently of the long termi- 
nal one. Like Pecopterts heterophylla it represents 
an extinct form of Pteris^ of the nature of Pteris 
caudata and aquilina. Adolphe Brongniart regards 
it as intermediate between Pteris caudata and 
arachnoidea^ two West Indian species. 
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SPHENOPTERIS CONWAYI. 



For this also we are indebted to the same intel- 
ligent correspondent who furnished us with the 
last subject. 

Mr. Conway observes, that " there appears to 
have been a very peculiar character belonging to 
this Fern. It seems to have been coriaceous and 
very thick, so as to give to the whole plant somewhat 
of a tuberculated appearance. Each portion of 
theleafletappears as if formed of a separate globule, 
and the globules seem, by compression, to have been 
squeezed into each other, and thus to form one 
mass. This may possibly arise from the plants being 
in fructification. When the impression of the under 
side is left in the shale it is in very deep indenta* 
tions ; and, if these indentations are the impressions 
left by the sori, then they must have been arranged 
somewhat in the same manner as those on the 
A spidiumFilixrTacLS of the present day . The pinnules 
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are attached to the rachis by the whole of their 
base, and the veins radiate, as it were, from the 
base of each apparent tubercle of which the frond 
is composed, without any division or branching. 
This I have endeavoured to represent in a magni- 
fied portion. The only specimens I have seen are 
from Risca, in this county, and there, I understand, 
it is a common fossil." 

Not having seen a specimen we are able to add 
but little to the foregoing remarks. 

The fossil obviously belongs to the set of Sphe^ 
noptertSf consbting of S. IIoeninghatist\ rtgtda^ trt^ 
JoUolata^ and ohtusiloha^ which Adolphe Brongniart 
justly compares with the larger species of the mo- 
dem genus Ohetlanthes. They all are Coal mea- 
sure plants, having that character of convexity in 
the lobes of the pinnules, which Mr. Con way justly 
describes as giving the plant a tubercular appear- 
ance. If, however, they were really related to 
Chetlantkes^ it is to be remarked that this convexity 
was not owing to the pressure of a large central 
sorus beneath each lobe, but to the curving back« 
wards of the edges of the lobes so as to cover the 
narrow marginal sori. 

From the species described by Adolphe Brong- 
niart, this differs essentially in the pinnules being 
seated close upon the rachis, and touching each 
other, so that to the naked eye the pinnae look as 
if they were regularly pinnatifid with very short 
acute lobes. Each of these supposed lobes is in 
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reality a pinnule, consisting of three or five lobes, 
of which the lowest are much the largest, and the 
terminal one rather narrower and longer than the 
intermediate ones, if there is any of the latter 
present. 

We have named it in compliment to the gentle- 
man who has so obligingly communicated it to us ; 
as a slight acknowledgment of the value we attach 
to his investigations of the highly interesting Coal 
flora of South Wales. 

From the appearance of this specimen it may be 
conjectured that it was a Tree Fern ; for although 
there may be some doubt whether the lateral rami- 
fications are in all cases actually attached to the 
central rachis, yet the general relation borne to each 
other by the parts as they lie imbedded in the shale, 
is such as to render it highly probable that they all 
once belonged to each other. In this case the 
species would not be very widely different from the 
Cheilanthes arborescens^ a Tree Fern which now in- 
habits the New Hebrides. 
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SPHENOPTERIS POLYPHYLLA. 



Communicated by Mr. Murcliison,* from the 
coal of the Titterstone Clee, in Shropshire, where 
it was found by Mr. Lewis. 

* This, with manj others, some of which form a part of the 
present Number, was collected by Mr. Murcbison, during his 
recent geological surveys of Salop, Hereford, and the adjoining 
counties. These plants are from the Elnowlsbury coal-field, a 
small elliptical basin, situated at the south-western termination 
of the carboniferous tract of the Titterstone Glee Hills. They 
occur chiefly in the roof of the 'great coal,' and * gutter coal/ and 
also in the concretions of iron-stone. It is important to remark 
that in a Memoir lately read before the Geological Society, Mr. 
Murchison has shewn, that the Glee Hill coal-measures, as well 
as those of Goal-brook Dale, of the Wyne Forest, and of 
Oswestry, are all of older date than those of the Shrewsbury 
field. The latter containing a fresh-water limestone, and pass- 
ing upwards into the base of the newer red sandstone, is proved 
to be the youngest of these carboniferous zones. It is from a 
portion of this Shrewsbury coal-field (Lebotwood), that we 
formerly published the specimens of Neuropteris cordata, Odon- 
topteris obtusa, and Gyperites bicarinata, figured in our first 
volume, which plants Mr. Murcbison has discovered in various 
parts of the same field, associated with Pecopteris lonchitica. 



I 

V 

L 



1R6 



It is a very distinct species, allied to SpiL ol4m- 
silobcL^ bnt deddedlj diflferrat in the leng^tbened 
form of the central piece in all die threeJobed 
sqi^ents of its leaves. 

The leaves were bipinnated at least, and poosi* 
bly more frequently divided ; both the principal 
and secondary pinmc were so closely placed that 
the lobes over-lapped each other. The segments 
of tlie pinniB had an ovate^ or somewhat heart- 
shaped figure, and were divided into fix>m three to 
five lobes, ^\llen the lobes were five, the terminal 
one was not much longer than the others, bnt they 
all had a rounded termination, and the lateral 
were sometimes split ; when the lobes were onlj 
three, the terminal one was always much longer 
than the two lateral ones, which near the point of 
the pinncD became mere auricles and finally dia- 
appeared. The veins were wide apart and almost 
always forked. 
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more distiiict, and spread re^larlj from tbeir 
origin, biinrcating ag the lobe dilates. 

This is nearlj allied to Sphenopteris adianioidesy 
already figured at t 115 of this work ; but it differs 
essentially from that species in the tapering form 
of its pinnaS) and in the division of its lobea. 
Whether it was pinnated or bipinnated the i^eci- 
men does not enable us to detennine. It is also 
closely related to Sp* latiJoUd^ 1156^ but 
plant of a mach larger size in aU its parts. 
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but in that case the middle segment is usually two- 
lobed ; and finally it sometimes happens that the 
segments are all run very much together, so as to 
destroy the deeply pinnatifid character of the pinnoe. 
This is so remarkably the case in Adolphe Brong* 
niart's upper right-hand figure, that one could 
hardly avoid doubting whether it is really a portion 
of the same plant, if one did not know how very 
variable a species this is. 

In all cases the veins diverge fi'om the base of 
each segment, and spread into the parenchyma by 
a regular system of forking ; they never approach 
each other near enough to give the lobes a streaked 
appearance to the naked eye. 
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